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The following explanation! and tablef,not>being contained in 

the Written Arithmetic, are inserted here for the convenience of 

thoae who have not studied Mental Arithmetic. 

-=£quality is expressed by two horizontal marks ; thus 100 eta. - 
ssl dollar, signifies that 100 cents are equal to one dollar. 

-{-Addition is denoted by a cross, formed by one horizontal ana 
one perpendicular line, placed between the number; as 4-f-5 
=9, signifying thai 4 added to 5 equals 9. 

XMultipTcation is denoted by a cross, formed by two oblique 
lines pla^-'ed between the numbers: hsSX^^^IS^ signifying that 
5 multiplied by 3, or 3 times 5 are equal to 15. 

— Subtraction is denoted by one horizontal mark, placed between 
the numbers ; as 7—4=3, signifying that 4 taken from 7 leave 3. 

)(y^or J- Division is denoted three differefic ways; 1st by the 
reversed parenthesis ; fSndlyy by a horizontal line placed be- • 
tweenthe numbers with a dot on each side of it; and 3dly, by 
writing the number to be divided over tb« other in the form or 
« fraction ; thus 2)6(3, and 6-7-2=3 and |=3, all signify the 
same thing, namely, that if 6 b^ divided by 2 the quotient is 3. 
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1 2| 3| 4 


6 


6| 7| 6 9| 10| 11| 12 


2 4| 6| 8 


10 


12|14| 16 18| 20| 22| 24 


3 6| B| 12 


15 


1^1 2i| 24 27| 30| 33| 36 


4 . 8| 12| 16 


20 


24| 28 32| 36 40| 44| 48 


5 10 15| 20 


25 


30| 35 40| 45 50| 55| 60 


6| 12 18| 24 


30 


36| 42 48|- 54 60| 66| 72 


7| 14 21 1 28 


35 


42| 49 56| 63 70| 77| 84 


8| 16 24| 32] 


40 


48| 56 64| 72 80| 88| 96 


9| 18 27| 36 


45 


54| 63 72| Rl| 90 99|108 


10| 20| 30| 40 


50 


60| 70 80| 90|100 110|120 


11| 22| .33| 44 55 


66| 77 88| 99|li0 121|132 


12| 24| 36| 48 60| 72| 84| U6|108|120|132|144| 





, Entered according to Act of Congress, in the year -one thousand 
dight hundred and twenty eight, by Z^dock Thompson, in the 
Cl6rk*8 Office of the District of Vermont. 



TO THE PUBLIC. iU 

WwBN the improved edition of this work was pilblithed, in lda0, 
it WBi intended that^the Written Aritlioietic which forms the sec. 
ond and third parts should always beaeconipanied by the Mental. 
Arithmetic embraced in the first part. Since that time it has, 
however, been thought best to transpose such tables from the 
Mental to the Written Arithmetic, as to render the latter coin« 

glete without the former, in order to lessen the expense of the 
ook to those whp do not wish to study mental arithmetic, or who 
have studied some other treatise; and, thus prepared, it is now 
presented to the public. No alteration has been made from the 
last edition in the arrangement of the rules, and the whole of the 
second part is presented as before, on the inductive plan of La- 
croix. The principles are first devolved by the. analysis of fami- 
liar examples, and the method of applying these principles to the; 
solution of questions is jhen expressed in general terms, forming 
a Rule, which is still further illustrated by a great variety of prac- 
tical questions. The analysis is printed in small type, occupies 
but little space, and may be omitted by those who wish to use rules 
without understanding them. 

Addition and Multiplication, both involving the same princi- 
ples, are presented in connexion, and also Subtraction and Divis- 
ion. A knowledge of decimals being necessary to a good under- 
standing of our federal currency and this knowledge being easily 
acquired by snch as have learned the notation of M'hole number^) 
decimals and Federal money are introduced immediately after 
the first section on simple numbers. By acquainting the pupil 
thus early with decimals, he will be likely to undp.rstand them / 
better and to avail himself of the facilities they afford in the so- 
lution of questions and the transaction of business. 

Re^duction ascending and descending are arranged in parallel 
columns and the answers to the questions of one column are found 
in the corresponding questions of the other. Compound multipli' 
cation and division are arranged in the same way, and only one 
general rule for each is given, which was thought, better than to 
perplex the pupil with a multiplicity of cases. 

Interest and other calculations by the hundred are all treated 
decimally, that method being most simple and conformable to the 
notation of our currency. The nature and principles of propor- 
tion are fully developed and the method of applying them to tho 
solution of questions clearly shown. 

The written arithmetic of fractions being, to young pupils, 
somewhat difficult to be understood, is deferred till they are made 
familliar with the most important arithmetical operation perform, 
ed with whole numbers and decimals. The nature of roots .and 
powers has been more fully explained in the present edition, and 
several new diagrams introduced for their elucidation. Through. 
outthe second part, it has been our main object to familiarize the 
pupil with the fundamental principles of the science, believing 
that when these are well understqod, he will find no difficulty 
»n applying them to the particular cases which may occur. 
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The third part is mostly practical, and composed of such rules 
and other matters as we conceived would be interesting and use- 
ful to the student and the man of business. 
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PART \l. 

WRITTEN ARITHMETIC. 



SECTION I. 

NOTATION Ay.D NUMERATION. 

to. An individual thin^ taVen as a standard of compa]> 
ion, is called unity, a umty. or one. 

71. Number- is a coUection of units, or ones. 

72. lumbers are formed in the following manner; one 
and one more are called twoy two and one, three, three and 
one, four, four and one, Jive, five and one, sixy six and one, 
seven, seven an4 one, eight, eight and one, nine, nine ahd 
one, ten; and in this way we might go on to any extent, 
forming collections of unitsby the continual addition of one, 
and giving to e^ch collection a dififerent name. But it is 
evident, that, if this course were pursued, the names would 
soon become so numerous that it would be utterly impossible 
to remember them. Hence has arisen a method of combm- 
ing a very few names, so as to give an almost infinite variety 
of distinct expressions. These names, with a few excep- 
tions, are derived from the names of the nine first numbei;^, 
and from the names given to the collections of ten, a htifi' 
dred, and a thousand units. The nine first numbers, whose 
names are given above, ate called units, tp distinguish them 
from the collections of tens, hundreds, &c. The collections 
of tens are named ten, twenty, thirty, forty, fifty, sixty, sev- 
erity, eighty, ninety. {^), The intermediate numbers are ex- 
pressed by joining tne names of the units with the names of 
the tens. To express one ten and four units, we say/rtttv^ 
teen, to exi?ress two tens zudfive units, we say iwemyfive, 
and others in like manner. The collections oi ten tens, or 
hundreds, are expressed by placing before them the names 
of the units; as, one hundred, two hundred, and so on to nine 
hundred. The intermediate nuihbers are formed by joining 
to the hundreds the collections ol' tens and wntis. To 
fij^Hress two hundred^ four tens, and six units, we should 
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■ay, Uoo hundred forty-nm. The collections of ten hundreds 
are called ihoutanda, which take their names from the collec 
tions of units, tells and hundreds, as, one fhovkand^ two tJiott- 
§andj — ten tkottsandy twenty thousand^ — one hundred Vtou- 
sand^ two hundred thotuand, &c. The collections of ten hun- 
dred thousands are called millions^ the collections of ten 
hundred millions are called billions, and so on to trillions, 
quadrillions, &c. and these ate severally distinguished like 
the collections of thousands. The foregoing jpratnes, combined 
according to the method above stated, constitute the spoken 
numeration. 

73. To save the troul^le of writing large numbers in words, 
and to render computations more easy, characters, or symbols, 
have been invented, by which the written expression of num- 
bers is Tery much abridged. The method of writing numbers 
in characters is called J^ottUion, The two methods of nota- 
tion, which have been most extensively used, are the Roman 
and the Arabic* The Roman numerals are the seven ftUow- 
ing letters of the alphabet, I, V, X, L, C, D, M, which arc 
ROW seldom used, except in numbering chapters, sections, 
and the like. The Arabic characters are those in common 
use. They are the ten following: cipher, or zero, 1 one, 
2 two, 3 three, 4 four, 5 five, 6 six, 7 seven, 8 eight, 9 nine. 
The above characters, taken one at a time, denote all the 
numbers from zero to nine inclusive, and are called simple 
units. To denote numbers larger than nine, two or more of 
these characters must be used. Ten is written 1 0, twenty 3P, 
thirty 30, and so on to ninety, 90; and the intermediate num- 
bers are expressed by writing the excesses of simple units in 
place of the cipher; thus for iourteerfwe wrile 14, for twenty- 
two, 22, &c.(13) Hence it will be seen that a figure in the 
second place denotes a number ten times greater than it does 
when standing alone, or in the first place. The first place at 
the right hand is therefore distin^ished by the name of 
unites place, and the second place, which contains units of a 

* A eomparison of the two methodt of notation is exhibited in the 
following TABIiE. 



=MorCIo 

=MCC 
*MCCC 

rMCCCC 

=MM 
'loo «r V 



10000— xorCCIoo 

60000=Iq3o 

60000=£x 

100000=CCCiooo 

1000000=M 

2000000=MM 

1S29=MD0CCXXIX 



1=1 

2=11 

8=ni 

4=IV 

5=V 

I6=VI 

!7=VII 



10= 
20= 

80r 

50t 
60= 
70= 
80= 
90= 



X 

XX 

zJLXX 

=XL 

=L 

=LX 

=LXX 

=r^XKX 

=XC 



100=C 

=CC 
300=CCC 
400==CCCC 
600«DorI;3 
600=DC 
tOO^DCC 
S00«DCCC 
|900=ncccc 



1000= 

1100: 

1200= 
1$00= 
1400- 
1500= 
2000= 
6000= 
6000= 
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higher order, is called the ten*$ phee. Ten tens, or one 
hundred, is written, 100, two hundred, 200, and so mi to 
nine hundred, 900, and the intermediate nuno^ers are ex- 
pressed by writing the excesses of tens and units in the tens* 
and units' places, mstea4 of the ciphers. Two hundred and 
twenty-two is written, 222. Here we have the figure 2 
repeated three times, and each time with a different value. 
The 2 in the second place denotes a number ten times great- 
er than the 2 in the first; and the 2 in the third, or hundreds' 
place, denotes a number ten times greater than the 2 in the 
second, or ten's place; and this is a fundamental law of 
Notation, that each removal of a figure one place to the left 
hand increases its value ten times. » 

74. We have seen that all numbers may be expressed by 
repeatiiig and varying the position of ten figures. In doing 
• this, we have to consider these figures as having local values, 
which depend upon their removal from the place of units. 
These local values are called the names of the places: which 
may be learned from the following 
TABLE X. 

?5 <^ ri3 !!i >-; rt , rj ^ rt-> iC t^ rt-> » ra rt-» ra ?i «■» rt !^ <i> H 



3450754378464974301232' ^ 
-' By this table it will be seen that 2 in the first place denotes 
simply 2 units, that 3 in the second place denotes as many 
tens as there are simple units in the n^e, or 3 tens; that 2 , 
in the third place denotes as many hundreds as there are 
units in the figure, or 2 hundreds; and so on. Hence to 
read any number, we have only to observe the following 

Rule. — To the simple value of eachfigpre join the name, 
of its place, beginning at the left hand, and reading the fig" 
ures- tn their order towards the right. 

The figures in the above table would read, three sextillions, 
four hundred fifty-six cmintillions, seven hundred fifty^four 
quadrillions, three hundred seventy-eight trillions, four hun- 
dred sixty-four billions, nine hundred seventy-four millions, 
three hundred one thousand, two hundred thirty-two. 

75. In reading very large numbers it is often convenient 
to divide them mto periods of three figures each, as in the 
following 
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682,123,410,864^2,012,845,862^51,234,525,411,243,678. 

By this taUe it will be seen that any number, however 
large, after dividing it into periods, and knowing the n^mes 
of the periods, can be read with the same ease as one cohsist- , 
ing of three figures only; for the same names, (hundreds, ' 
tens, unit^) are repeated in every period, and we have only 
to join to these, successively, the names of the periods. The 
first, or right hand period, is read, six hundred eeventy-thre# 
— units, the second, two hundred forty-three f/towrfanc/*, the 
the third, four hundred eleven million^, and 90 on. 

76. The foregoing is according to the French nipneration, which, on 
account of its simplicity, is now generally adopted in English books. Jq 
the older Arithmetics, and in the two first editions of this work, a period 
is made to consi/st of six figures, and these were gabdiTided into half peri* 
ods, as in the following 

TABLG III. 



Sextlll. Auintill. Quadrill. Trill, Billions. Millions. Units.! 

«»>V^i./ ^-^-NT^ \^V-W V^VO N^VW V-*^y-^ S.^V^^ 

1th. un. th. un. th. un. th. nn. th. un. th. un. cxt. cxn.) 
/^A^^ /^.A«^^ r%^K^^ />-a«^n /-^^.a^^^^ ^^^a,^^ -^./v^*r> 
532,123, 410,864, 232,012, 345,862, 051,234, 525,411, 243,673 



Periods. 



Half per. 
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Figures. 



These two methods agree for the nine first places; but beyond this, the 
places take different names. Five billions, for exanEiple, m the former 
method, is read five thousand millions in the latter. The principles of 
■oiation are, notwithstanding, the same in both throughout — ^the diTOrenoo 
consisting only in enunciation. 

EXAMPLES FOR PRACTICE. 

Enu'nerate, cr write the fblbw- 



Write the following in figures: 
Eight. Seventeen. Ninety-three. 
Three hundred sixty. Five thou- 
sand four hundred and seven. Thir- 
ty thousand fifW nine. Seven 
minions. Sixty-iour biUions. One 
hundred nine quadrillions, one hun- 
ched nine millions, one hundred nine 
Ihoosand, one hundred and nine. 



ing in words; 

d 

65 

123 

2040 

60735 

123456 



7890II2 

74351234 

137111055 

8900000000 

SOOOOOIOOIO 

222000111002 
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by a mity or 



1. What > 

2^ Wbat » mnDOerl 
8. How are the numbers formed 
and named firom one to teni 

4. Is the same coarse pmrsued 
with the higher nmnb«rs1 why noti 

5. From what are the names a^ 
hove ten derived! 

6. Name the conectionsef tens. 

7. How are the intermediate 
numbers expressedl 

8. Explain the method of ex- 
pressing number above one hundred. 

9. What constitutes the spoken 
nnmerationi ^ 

10. How is the expression of 
numbers abridgedl 

11. WhatisNotationI How ma- 
ny methods are therel » 

12. What are the Roman numer- 

^'^ . , • . 

13. Are. they m general usel 

14. Name the Arabic characters. 

15. How are numbers above nine 
expressed by theml 

16. What is the name given to 
the first place, or right hand figure 
of a numberl 



17. What to the second placel 

18. How would you write two 
hnndred and twenty-twol 

19. What is the fundamental law 
ofNototionI 

20. How many kinds of vahw 
havefiguresi 

21. Upon what doei their loQiU 
values dependl 

22. What are the local .values 
calledl 

23. Repeat the names of the 
places. 

24. What is seen by the first Nn- 
meratiott tablel 

25. What is the rule for readii^ 
numbersl jt 

26. Howarelaj^nuntes some- 
times divided! 

27. What is learned firom the 
second tablel 

28. What names are repeated 'm 
every periodi 

29. What is the difibrenbe be- 
tween the French and Siqplish me- 
thods of numeration! 

80. What is Nnmerationi 
31. WhatisAirithmetiel 
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SIMPLE NUMBERS. 

77. Numbers are called atmpUi when their units are all 4t 
the same kind, as men, or dollars, &c. 

1. ADDITIONS 



78. 



ANALYSIS, 
I. How many cents are 3 cents and 4 centsi 



Here are two collections of cents, and it is proposed to find how lane 
a collection both these will make, if put together. The child may not be 
able to answer the question at once ; but havins learned how to form 
numbers by the successive addition of unity, (2, 72,) he will perceive that 
he can get the answer correctly, either by aidding a unit to 4 three 
limes, or a unit to 3 four times, (7). In this way he must proceed, 
till, by practice, the results arising from the addition of sipall numbem 
•re committed to memory: and then he will be able to answer the r - 



9 SIMPLE ADDITION. 79,d0»81. 

tieiM which inrolve inch additions aliaost imtaiiUDeoiitly. But when the 
niBBberi are kurge,or Mimerons, it will be found okoft conven^nt la writs 
them dawn before performing the addition. 

2. A boy gave 86 cents for a book, and 28 cents for a ikte, how many 
eents did he ffive for bothi 

Here the m*st number is made up of 8 tens and 6 units, and the second 

of 2 tens and 8 units. Now if we add the 8 units of one with the 6 units 

of the o^her, their sum is 9 units, and the 2 tens of one added to the 8 

tens of the other, their sum is 6 tens. These two results token together, 

are 5 tens and 9 units, or 1^, ^^ich is the number of cents given for the 

book and elate. The common way of pcrformitag the above operation is 

to write the numbers under one another, so that uniu 

86 cents, shall stand under units, and tens under tens, as at the 

23 centt. left hand. Then begin at the bottom of the right hand 

— column, and add together the figures in that column ; 

Alls. 59 cents. dius, 8 and 6 are 9, and write the 9 directly under the 

column. Proceeding to the column of tens, we say, 2 

and 8 are 5, and write the 5 directly under the column of tens. Then 

will the 6 teas and 9 nnitt each stand in its proper place in the aD8wer» 

making 59. 

3. If a man travel 25 miles the first day, SO the next, and S3 the next, 
how far will he travel in the three days'! Ans. 88 miles. 

79. 4. A man boueht a pair of horses for 216 dollars, a sleieh for 84 
dollars, and a harness tor 63 dollars ; what did they all cost hlml 

Here we write down the numbers as before, and be- 

216 dolls, gih with the right hand column — 3 and 4 are 7, and 6 

84 dolls, are 13; but 13 are 1 ten and 3 units; we therefore write 

63 dolls. the 3 under the column of units, and carry the 1 ten to 

— — the column of tens, saying, 1 to 6 are 7, and 8 are 15, 

Ans. 363 dolls. and I are 16. But 16 tens are 1 hundred and 6 tens ; 

. we therefore write the 6 under the column nf tens, and 

carry the 1 into the column of hundreds, saying, 1 to 2 are 3, which we 

wrjte down in the place of hundreds, and the work is done. From what 

precedes, the scholar will be able tp understand the following definition 

and rule. 

SIMPLE ADDITION. 

80. Simple Addition is the uniting together of several sim- 
ple numbers into one whole or total number, called the ^um, 
dr amount 

RULE. 

81. Write the numbers to be added under one another, 
with units under units, tens under tens, and so on, and draw 
a lin« below them. Begin at the bottom, and add up the 
figures in the right hand column.* — ^if the sum be less than 
ten, write it below the line at the foot of the column ; if it 
be ten, or an exact number of tens, write a cipher, and carr^ 
the tens to the nei^t colamn ; or if it be more than ten, and 
not an exact number of tens, write down the excess of tens, 
uid earxy the ten as above. Proceed in the same waj with 
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the coltitnns offend, hundreds, &c. always remembering, that 
ten units of any one order, are just equal to.oneiunit of the 
next higher order. 

PROOF. 
82. Begin at the top, and reckon each column downwards, 
aad if their aqtiounts agree with the former, the operation is 
supposed to have been rightly performed. 

Note. — No method of proving an ,arithmetical operation will demon- 
strate die work to be C9rrect ; but as we should not be likely to eonmiit 
errors in both operations, which should exactly balance each other, tha 
proof renders toe correctness of the operation highly probable. 

QUESTIONS FOR PRACTICE. 



5. According to the census 
of 1820, Windsor contained 
2956 inhabitants, Middlebury 
25S5j Montpelier 2308, and 
jBurlington 2111; how many 
inhabitants were there in 
those four towns? 

Operation. 
2956 Windsor. 
2585 Middlebury. 
2808 Montpelier. 
2111 Burlington. 

9910 Total. 

■ • 

9910 Proof. 

6. A man has three fields, 
one contains 12 acres, ano- 
ther 23 acres, and the other 
47 acres; how many acres are 
there in the whole? 

Ans. 82. 

7. A person killed an ox, 
the meat of which weighed 
.642 pounds, the hide 105 
pounds, and the tallow 92 
pounds; what did they all 
weigh? Ans. 839. 

8. How many dollars are 
2565 dollars, 7009 dollars, and 
796 dollars, when added toge- 
ther? Ans. 10370 dolls. 



9. In a certain town there 
are 8 schools, the number of 
scholars in the first is 24, in 
the second 32, in the third 28, 
in the fourth 36, in the fifth 
26, in the sixth 27, in the se- 
venth 40, and in the eighth 
S8; how many scholars in all 
the schools? Ans. 231. 

10. Sir I^ac Newton was 
born in th4 year 1^42, and 
was 85 years old when he di- 
ed; in what year did he die? 

Ans. 1727. 

11. I have 100 bushels of 
wheat, worth 125 dollars, 150 
bushels«of rye, worth 90 dol* 
lars, and 90 bushels of corn, 
worth 45 dollars; how manj 
bushels have I, and what is it 
worth? ^ Ans. 340 bush. 

worth 260 dolls. 

12. A man killed 4 hogs, 
one weighed 371 pounds, one 
510 pounds, one 472 pounds, 
and the other 396 pounds; 
what did they all weigh? * 

Ans. 1749 pounds. 

13. The dij[ference between 
two numbers is 5, and the 
least number us 7 : what if 
the greater? Ans. IS* 
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14 The difference between 
two numbers is I4484 and the 
least number is 3575 ; what 
is the greater? Ans. 4023.' 

15. There are three bags 
of money, one contains 6463 
dollars, one 8234 dollars, and 
the other 5749 dollars; how 
many dollars in the three 
bags? Anl^. 30435 dolls. 

16. According to the cen- 
sus of the United States in 
1820, there were 3995053 free 
white males, 8866657 free 
white females, and 1776289 
persons of ev6ry other descrip- 
tion; what was the whole 
number of inhabitants at that 
time? Ans. 9637999. 

17., It is 38 miles from Bur- 
lington toMontpelier, 47 from 
JVIontpelier to Woodstock, 



and 14 from Woodstock to 
Windsor; how far is it from 
BurUngton to Windsor? 

Ans. 99 miles. 

18. How niany days in a 
common year, the^re being in 
January 31 days, in February 
38, in March 31, in April 30, 
in May 31, in June 30, in Ju* 
ly 31, m August 81, in Sep- 
tember 30, in October 31, in 
November 30, and in Decem- 
ber 31 days? Ads. 365. 

19. A person being asked 
his age, said that he was 9 
years old when his youngest 
brother was born, that his bro- 
ther was 37 years old when 
his eldest son was born, and 
that his son was US years old; 
what was the person's age? 

Ans. 53 years. 



20. , 


21. 


33. 


23. 


34. 


28213 


2424612 


8192735 


98T6987 


39863134 


16423 


1234567 


214268 


7986698 


4096135D 


S1230 


7654821 


1541830 


4343434 


695646 


90418 


2112710 


40213 


• 2121213 


94365 



35. 3746-|-89af 1001-f 9976+4S31-f6633=35067, Ans. 
£6. 39543216+48363S2-f 19181716=63551364, Ans. 



2. Mt7LTIPLICATION. 

^ ANALYSIS. 
' 83. We have seen that Addition is an operation by which sereml . 
numbers are united into one sum. - Now it i&equently happens that tht 
touo^jbers to be added are all equal, in which case the operation may )m 
abridged by a process called jilultiplieaiifm. 
1. If a book cost 5 cents, what will 4 such books costl ^ . •- ^ 



84,80. liqLtlPLICATIOlf. • 

Fdv boo]u will eridentheoit fonr timeB 

Addition. fts much ta one book ; ana to answer the MiiltipiicatHM^ 

6 uttestidn by AddUion, we should write 6 

5 down 4 fives^ anfl add them, at at the left 4 

5 hand. By MaltS plication we should pro- >— 

6 ceed as at tlie right hand, thus, 4 times 6 Ans. 20 ctB. 
— ^are 20. Now Uieie two operations, differ 

Ans. 20 cts.; only in the form of expression; for we Can an-ive at the 
amount of 4 times 5 only Ir^ a mental process similar to thai 
at the left hand. Hence, in order to derive any advantage from the use 
of Multiplication over that of Addition, it is n^essary tliat the sevteal 
results arising from the multiplication of the numbers below ten, should 
be perfectly committed to memoiy* They may be learned from the Mid* 
tiplication table, page 19. (16) 

2. If 1 pound of raisins ixwt 9 cents, what will 7 pounds costi 

84. 3. There are ^ hours in a day; how many hours are there in 3, 
days! 

Three days will evidently contain 
Addition. three times as many hpurs as 1 day. Multiplication. 
Istday 24 hours, or 3 times 24 hours; we may there- 24 boiBS« 

2—24 hours, fore write down 24 three times, and . 8 honn* 

8 — 24 nours. add them together, as at the left hand, — 

— or we may write 24 with 3, the nuro- Arts. 72 lou f « 

Ans. 72 hours, ber of times it is to be repeated, under 

it, as at the right hand, and say 3 times 4 are 12, (the 
game as 3 fours added together) which are 1 ten and 2 units. We there- 
fore write doMm the 2 units in tlie place of units, and reserving the 1 ten 
to be joined with the tens, we say, 3 times 2 tens are 6 tens, to which wa 
add the 1 ten reserved, making 7 tens. We therefore write 7 at the left 
hand of the 2, in the place of tens, and we have 72 hoUr«(, the same as by 
Addition. In Multiplication the two numbers which produce the resuk, 
as 24 and 3 in this example, are Called /actors* 'I'he factor v^hich is re- 
peated, as tlie 24, is called the mvitipliiand; the number which show9 
bow many times the multiplicand is repeated, as the 3, is called the mul' 
iiplier; and the result of the operatioa, as the 72, is called the product* 

4. There are 320 rods in a mile; how many rods in 8 miles 1 

85. 6. A certain orchard consistt of 26 rows of trees, and in ^ch low 
are 28 trees; how many trees are there in the orchardi 

Here we find it impracticable to multiply by the whole 26 

Operation, at once ; but as 26 is made up of 2 tens ami 6 units, we may 

26 separate them, and multiply first by the units, and then by the 

26 tens; thus, 6 times 6 are 36, of which we write down the 6 

— — un*U, and reserving the 3 tens, we say 6 times' 2 are 12, tnd 

166 3, which was reserved, are 16, whith we write down, the & 

62 in the place of tens, and the } in the place of hundreds, and 

-^ thus find that 6 of the rows contain 156 trees. We now pro- 

676 ceed to the 2, and say 2 times 6 are 12 ; the 2 by which wo 

multiply being 2 tens, it is evident that the 12 are so many 

teas; but 12 tens are 1 hundred and 2 tens; we therefore write the 2 

under the place of tens, which is done by putting it directly under the 2 in 

the mulliplier, and reserve the 1 to be united with the hundreds. W* 

then say 2 times 2 are 4 ; botli these 2*8 being in tlie tens* placeft, their 
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» t 

product 4 is nunebreds, with mrhich we nitite the 1 bioid^ed reserved, iniik* 
uig 5 hundreds. The 6 being wHtten at the left hand ;pf the 2 tens, we 
have 6 hundreds and 2 tens,, or 620 for t^e number of trees in 20 row*. 
TheL«a being added to 156, the Bomber m 6 rows, we have 676 for the 
immber of trees in 26 rows, or in the whole orchard. 

8Gi 6. There are in a gentleman^ garden 8 rows of trees, and 5 trees 
in each row; how many trees are there in the wholel * ^ 

We will represent the 3 roWa by 8 lines of I's, ?nd the 

1, 1, 1, 1, 1, 5 trees in each row by 6 I's in «ach line. Here it is 

1, 1, 1, 1, 1, evident that the whold number of I's are as nrtny times 5 

1, 1, 1, 1, 1, as tliere are lines, or 3 times 5=15, and as many times 

' 3 as there are columns, or 5 times 3=r:15. This proves 

that S multiplied by 3 gives the same product as 3 multiplied hy 6: and 

the^same may be shown of any other two factors. Hence either of the 

two factors^ may be made the multiplipand, or the multiplier, and the pr - 

duct will still be the same. We may therefore prove multiplication by 

changing die places of the factors, and repeating the operation. 

SIMPLE MULTIPLICATION. 

87. Simple Multiplication is the method of finding the 
amount of a ^iven number by repeating it a proposecr number 
of times. There must be two or more numbers given in or- 
der to perform the operation. The given numbers, spoken 6f 
together, are called factors. Spoken of separately, the num- 
ber which is repeated, or multiplied, is called iheinuliiplicarid ; 
the number by which the multiplicand is repeated, or multi- 
plied, is called the multiplier ; and the number produced by 
the operation is called the jpro</uc^ 
RULE. 

B3. Write the multiplier under the multiplicand, and draw 
a, line btjlow th^m. If the multiplier consist of a single figure 
only, begin at the right hand and multiply each figure of the 
multiplicand by the multiplier, setting down the excesses and 
carrymg the tens as in Addition. (^4) If the multiplier con- 
«sts of two or more figures, begin at the right hand and mul- 
tiply all the figiures of the multiplicand successively by each 
figure of the multiplier, remembering to set the firstf figure of 
each product directly uijder the figure by which you are 
multiplying, and the sum of these several products will be 
the total product, or answer required. (85) 
PROOF. 

89. Make the former multiplicand the multipher, and the 
former multiplier the multiplicand, and proceed as before ; if 
it be rigbti ttie product will be the same as the former. (86) 
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QUESTIONS FOR nUCTlCE. 



' t. In the division of a prize 
tmoQg ^07 men, eacl^ man's 
share was bS4 dollars ; what 
was the value of the prize? 

584 dolls. 
20 7 men 



S7 39 
1068 

Ans. 11 05 38 dolls. 

8. If a man earn 3 dolls, a 
Jietky how much will he earn 
in a year, or 52 weeks? 

Ans. 156 dolls. 

9. If a man thrash 9 bush- 
els of wheat a day, how much 
will he thrash in 29 days? 

Ans. 261 bush. 

10. In a certain orchard 
there we ^7 rows of trees, 
and 15 trees in each row ; 
how. many trees are there? 

Ans. 405. 

1 1. If a person count 180 in 
a minute, how many will he 
count in an hour? 

Ans. 10800. 

13. A man had 2 farms, on 
•ne be raised S60 bushels of 
wheat, and on the other 5 
times as much ; how much 
did he raise on both ? 

Ans. 2160 bush. 

13. In dividing a certain 
rfum of money among 852, 
each man received 17 dollars, 
what was the sum divided? 
Anis. 5084 dolls. 
tS. Mttltiply 848329 by 4009. 
S4. Multiply 64+7001+103—83 by 18 K 
95. 49X15X17Xl2XlOO=howmany/ 



14. If a man's income be 1 

dollar a d^y, what will be the 
amount of his income in 45 
years, allowing 865 days to 
each year? Ahs. 16425 dolls. 

15. A certain brigade con- 
sists of 82 companies, and 
each companv of 86 soldiers ; 
how many soldiers in the bri- 
gade? Ans. 2752. 

16. A man sold 742 thou- 
sand feet of boards at 18 dol- 
lars a thousand ^ what did 
they come to? 

Ans. 13356 dollsw 

17. If a man spend 6 c^nts 
a day for cigars, how much 
will he spend in a year of 865 
days? Ans. 9190 ets.=$21,90. 

18. If a man drink a glass 
of spirits 3 times a day, and 
each glass cost 6 cents, what 
will be the cost for a year? 

Ans. 6570 cts.^$65.70. 

19. Says Tom to Dicl?,you 
have 7 times 1 1 chesnuts, but 
I have 7 times as man v as you, 
how many have I? Ahs. 539. 

20. In a prize 47 meh shared 
equally, and received 25 dol- 
lars each ; how large was the 
prize? Ans; 1175 dolls. 

21. What is the product, 
8(>8879 by twenty thousaiid 
£re hundred hdc three ? 

An« t>S829461S7. 

21 What will be the costf of 
924 tons of potash at 95 dolls, 
a ton? Ans. 87730 dolls. 

Product, 8400950961 

Prod. 17004a 

many/ Ans. 14994000 
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GONTRACTIOWS <>F MULTIELICATION. 

90. 1* A man bought 17 cows for 15 dollare apiece: what did they 

aUcortI / 

If we rouliiply. 17 by 6, we find the cost at 5 doUars apiece. 

Operation, and since 15 is 3 times 5, the cost, at 15 dollars apiece, U'iil 

17 manifestly be 3 thnea as much as the cost at 5 dollars apie6e. 

5 If then we multiply tlie cost at 5 dollars by 3, the product must 

— be the cost at 15 doUai's apiece. 

85 ' A number (as 15) which ispfodnced by the multiplicatfon 
3 of two, or more, otlier mimbers, is called a cafnposite nvmher, 
—^ The factors which produce a coinjSosite number (as 5 <md 8) 
An8.$255 are called tlie component parts, 

1. To multiply by a composite numbert 
RuLlE. — Multiply first by one component part, and that product by the 
other, and bo on, if there be more than two; the last product will be the 
imswer. ■ ^ 

2. What is the weight of 82 bojteg^ 8. Multiply 2478 by S6. 

each weighing 42 poundsl * Product 89203* 

42 6X7 ^ra. 3444 Iba. 4. Multiply 8462 by 56. 

Product 473872. 
91« 5. What will 16 tons of hay cost at 10 dollars a ton? 
It has been showni (73) that each removal of a figure one place to- 
ivards the left increases its vsdue ten times. Hence to multiply by 10, we 
lave only to annex a cipher to the multiplicand, because all the signifi- 
cant figures are thereby removed one place to the leil. In tlie )>resent 
Example we add a cipher to 16, making 160 dollars for the answer. 

6. A certain -army is made up of 125 companies, consisting of 100 men 
each I how many men are tliere in the wholp'{ 

For the reasons given under example 6, a number is multiplied by 100 
by placing two ciphers on the tight of it, for the first cipher, mult ipfies it 
t^ 10, and the second multiplies this product by 10, and thus qiakes it 10 
times 10, or 100 times greater ; ^nd the same reasonmg may be extended 
to 1 with any number of ciphers annexed. Hence 

2. ^0 multiply by 10, 100, 1000, or 1 with any number of ciphers annexed. 

TlvLR. — ^Annex as many ciphers to the multiplicand as there are ci- 
phen^ i4 the multiplier, and the number thus produced will be the product. 
7* M^ltiply 3579 by 1000. I 8. Multiply 789101 by 100000, 

Prod. 3579000. | Prod. 78910100000. 

92, 9. What is the weight of 250 casks of sugar, each weighing .'JOO 
Q)B«1 Here 300 maybe regarded as a composite numlier, 

25 whose component parts are 100 and 3; hence tn 

3 multiply by 800, we have only to multiply by 8 and 

-^ join two ciphers to the product ; and as the operation 

AiM. 75000 lbs. must always commence widi the first significant fig- 
ure, when the nmltiplicand if terminated by ciphers, the cipher in that 
may be omitted in multiplying, and be joined afterwards to the product. 
Hence 
8. fFhen there are Hphers on the right of one or both the factors f^ 

Rule. — ^Neglecting the ciphen, multiplv the eignificaTit figurei hf tlia 
general rule, and place on the r^ of too product aa many cipbert at. 
.Mdiinqglected in both fiictoRB. -.m^ 
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. 10. Multiply 3»0 by 200. ^ I ' 11. Multiply 7880 by 97000. 

Prod. 740000. | Pro«l. 759^10000. 

^3. 12. Peter has 17che8nut8, and John 9 times as many ; how many 
ham Johni 

170 Here we annex a cipher to 17) which multiplies it by 10. 
17 If now we subtract 17 from this product, we have tlie 17 nin« 

times repeated, or multiplied by 9. 

Ans. 163 

13. A certain eomfeld contains 228 rowb^ which are 99 hills long; 
how many hills are therel 

222800 Annexing two ciphers to 228, multiplies it 100; 

228 ure then subtract 228 from this nroduct, which 

'■ leaves 99 times 223; and in getterai» 

Ans. 22572 

4. When (he multiplier it 9, 99, or any number of nints. 
RuLB. — Annex as man> cipkers to Uie , multiplicand as there are ninet 
in the multiplier, and from the sum «hns produced, subtract the multipti* 
cand) the remainder will be the answer. 

14^ Multiply 99 by 9. | 15 Multiply 64^ by 990. 

3. STTBTR ACTION. 

ANALYSIS. 

•« 

9'4* 1. A boy having 18 cents, lost 6 of them; how many had he leftl 

Here is a collection of 18 cents, and we wish to know how ir<any there 

will be after 6 cents are taken out. The Riost natural way of doing this, 

would be to begin with 18, and take out one c^nt at a time till vre have 

taken 6 cents; thus, 1 from 18 leaves 17, 1 from 17 leaves 16, 1 from 16 

leaves 15, 1 from 15 leaves 14, 1 from 14 leaves 13, 1 from 13 leaves 12. 

We have now taken away 6 ones, or 6 cents, from 18, and have arrived, 

in the descending series of numbers, at 12; thus discovering that if 6 be 

taken from 18, there will remain 12, or tha*. 12 is the difference between 

6 and 18. Hence Subtraction is tfie reverse of Addition. When the 

numbers are small, as in the preceding example, the operation may be 

performed wholly in the mind ;(102) out if they are large, the work is 

facilitated by writing them down. 

95. 2. A person owed 75 dollars, of which he paid 48 dollars; how 
much remains to be paidi 

Now to &id the difference between 75 and 48» we 

Operation. wvite down the 75, caOing it the minvtendt or num- 

From 75 minuend. ber to be diminUied^ aHa write under it tibe 48, 

Take 43 subtrahend, calling it the subtrahtndi with the nnits under units 

— and the tens under tens, and draw a line below, as 
82 remainder, at the left hand. As 75 is n^ade ^ ef 7 tens and 5 
— • nnits, and 43 of 4 tens and 3 units, we take the 8 

t 75 proof. units of the lower from the 5 units of the upper line, 

and find the remainder to be 2, which we write be- 

hw the line in the place of units. We then take the 4 tens of the lower 

from the 7 tens of the upper line, and find the remamder to be 3, which 

we write below the line in the ten's place, and thps we find 32 to be th« 

3 
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'JifTercnce between 73 and 43. Frdm an inspection of these examples^ if 
wfit h3 seen that SubtVaction is, in effect, the separating of the minaend 
into two parts, one of which is the subtrahend, and the other the remainder* 
Hence, to show the correctness of the operation, we have only to recom- « 
pose the minuend by adding together the subtrahend and rtmaindtr,' 

05. 3. A person owed 727 dollars^of which be paid 542 dollars; how 
much remaiiu unpaid 1 

Here we take 2 from 7) and write the difference, 6« 

727 dolls, below the line in the place of units. We now proceed 

. 5'i2 dolls, to the tens, but find we cannot take 4 tens from 2 tens. 

We may, however, separate 7 hundreds^ into two parts^ 

Ans. 185 dolls, one of which shall be o hundred, and the other 1 hundred, 
or 10 tens, and this 10 we can join with the 2, making 
12 tens. From the 12 we now subtract the 4, and write the remainder, 8, 
at the left hand of the 5, in the ten's place. Proceeding to tlie hundreds, 
we must remember that 1 unit of the upper figure of this order has already 
been borrowed and disponed of; we must> therefore call the 7 a 6, and 
then taking 5 from 6, there will remain 1, which being written down in 
the pUce oi hundreds, we find that 185 dollars remain unpaid. 

4. A boy having 12 chesnuts, gave away 7 of them; how many had he 
left"? 

' 12 Here we cannot take 7 units from 2 units; we must tbere- 

7 fore take the 1 ten=10 units, with the 2, making 12 units; 

— then 7 from 12 leaves 5 for the answer. 

5 Ans. 

97. 5. A man has debts due him to the amount of 406 dollars, and he 
owes 178 dollars; what is the balance in his favour! 

Here we cannot take 8 units from 6 units; we must therefore 
406 borrow 10 units from the 400, denoted by the figure 4, which 
178 leaves 390. Now joining the ten we borrowed with 6, we have 

the minuend, 406, divided into two parts, which are 390 and 16. 

223 Taking 8 from 16, the remainder is 8 ; and then we have 390, 
or 39 tens in the upper line, from which to take 170, or 17 tens. 
Thus the place of the cipher is occupied by a 9, and the significant figure I 
id diminished by 1, making it 3. We then say, 7 from 9 there remains 2, 
which we write in the place of tens, and proceeding to the next place, say 
1 from 3 there remains 2. Thus we find the balance to be 228 dollars. 

SIMPLE SUBTRACTION. 

93. Simple Subtraction is the taking of one simple number 
from another, so as to find the difiference between them. The 
greater of the given numbers is called the minuend, the less 
the subtrahendytLQdihe difference between themthe remaindtr. 

RULE. 
99. Write the least number under the greater, with units 
under units, and tens under tens, and so on, and draw a line 
below. BegiriViin^ at the right hand, take each figure of the 
?>iibtrahend from the figure standing over it in the minuend, 
and write the remainders in their order b/»low. If thefigure 
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m the: lower Knc be greater thau the figura standing over it, 
suppose ten to be added to theoipper figure, and the next sig- 
iiificant figure in the upper line to be diminished by J, (9t)) 
iegarding ciphers, if any come between, as 98,(97); or, which 
*ji;ives ihe same result, suppose 10 to be added to the upper 
figiure, and the next figure in the lower line to be increased 
by 1, with which proceed as before, and so on till the whole 
is finished. 

PUOOF. 
100. Add together the remainder and the subtrahend, and 
if the work be right, their sum will eqyal the minuend. 
QUESTIONS FOR PRACTICE. 



6. In 1810, Montpelier con- 
tained 1877 inhabitants, and 
hi 1820, 2308 inhabitants; 
what was the increase, and in 
what time? 

1820 2308 

ISIO 1877 

Time 10 years 431 increase. 

7. Dr. Franklin died in f 
1790, and was 84 years old, 
in what year was he bom? 

Ans. 1706. 

8. A man deposited 9000 
dollars in a bank, of which he 
took out 112 dollars; how 
much remains in the bank? 

Ans. 8888 dolls,, 

9. If a man sell 29 out of a 
flock of 76 sheep, how many 
will there be left? Ans. 47. 

10. Sir Isaac Newton was 
Dom in the year 1642, and 
died in 1727; how old was he 
when he diei? Ans. 85 years. 

11. If you lend a neighbor 
765 dollars, and he pay you 
at one time, 86 dollars, and at 
another 125 dollars,how much 
il9t01due? Ans. 554 dolls 



12. \Miat number is that . 
which taken from 3(;5, leaves 
159? An3.20(i. 

13. Supposing a man to 
have been born in* 1796, how 
old was he in 1828.? 

Ans. 32 years. 

14. If a man have 125 head 
of cattle, how many will he 
have after selling 8 oxen. 11 
cows, 9 steers and 13 heifers? 

Ans, 84. 

15. What number is that to 
which if you add ()43, it will 
become 1826? Ans. 1183. 

16. How many years from 
the flight of Mahomet in 622, 
to the year 1828? Ans. 1206. 

17. America was discover- 
ed by Columbus in 1492; how 
many years since ? 

18. If you lend 3646 dollars 
and receive in payment 2998 
dollars, how much is still due? 

Ans. 648 dolls. 

19. A owed B $4850, of 
which he paid at one time 
$200, at another, $475, at an- 
other $40, at another $1200, 
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and at another $1$6; what 
remains due? Ans, 27/9^ 
20. The sum of two num- 
bers is 64892, and the greater 
number is 46234: what is the 
smallest number? 

Ans, 18658. 
22 23 

From S287625 5327*467 
Take 2343756 2100438 



21, Gtmpowder was in- 
vented in the year 1330; then 
how long was this before the 
indention of printings which 
was an 1441 ) 

Ans. Ill yeaiSr 



24. 

7820004 
2780009 



25. 

12345678 
4196289 



Rem. 943869 
Propf. 3237625 

26. 6485-^293=2192. 

27. 900000— 1==899999. 



28. 48+6444)3—139=66. 

29. 2777+11— 1898==890. 



4. DIVISION. 

ANALYSISt 

101* 1* Divide 24 apples equaify among 6 bDys, how many wlli each 
eceivel 

The moct simple way of doing this would be, first to give each boy I 
ipple, then each boy 1 apple more, and so on, till the whole were distrib- 
ited, and the number of I's, which each received, would denote his share 
>rthe apples, which would in this case be 4. Or as it would take. 6 ap> 
pies to give each boy one, each boy's share will evidently contain as many 
apples as there are sixes in 24. Now this may be ascertained by sub- 
tracting 6 from 24, as many times as it can be done, and the number uf 
subtractions will be the number of times 6 is contained in 24; thus, 24 — 
6=18, 18—6=12, 6—12=6, and 6—6=0. Here we find that by per- 
forming 4 subtractions of 6, the 24 is completely exhausted, which shows 
that 24 contains 6 just 4 times. Now as Subtraction is the reverse of 
Addition, 94) it is evident that the addition of 4 sixes, (6 ^ 6 [ 6 | 6=24) 
mtist recompose the number, which we have separated by the subtraction 
df 4 sixes. Bbt when the numbers to be added are all equal, Addition 
becomes Multlplication,(S3) and 24' is therefors tlie product of 4 and 6, 
^4)^6=24). A number to be divided, and which is called a dividend^ n 
then to be regarded as the product of two factors, one of which, called the 
(JiTjwor, is given to find ths other, called the quotient; and the inquiry 
how many times one number is contained in anotner, as 6 in 24, is tlie 
same as how many times the one will make the otiier, as how masy times 
6 will, make 24, and both must receive the same answer, viz. 4. Henee 
u> prove Division, we muhiply the divisor and quotient togviker, and il 
the woHk be right, the product will equal the dividend. 

2. How many yardp uf ciotb will 63 dollars buy, at 9 dollars a yarill 
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102* When thd dividend does not exceed 100, hor the divisor exceed 
. 10, the wbole operation may be performed at once in the mind: biit wlien 
either of them is greater than tnis, it will be found most convenient to 
write' down the numbers before performing the operation. 

81. Divide 552 ddllars equally betwisen 2 men, bow many dollars wiU 
eac^liavel 

Here we cannot say at once how many times 2 is con- 

2^2 tained m 552, we therefore write down the dividend, 552, 

< — and place the divisor, 2, at the left hand. We tlien pro- 

400—200 ceed to separate the dividend into snch parts as may read- 

. 140 70 jly De divided by 2. These parts we 6nd to be 400, 140, 

12^ 6 and 12. Now 2 is contained in 4, 2 times, and therefore 

in 400, 200 times; 2 in 14, 7 times, and in 140, 70 times, 

562—276 and 2 in 12, 6 times; and since these partial dividendi>, 
400-|-140-f-12=552, the whole dividend, the partial quo- 
tients, 2004-70-M$==276, the ivhole quotient, or whole number of times 2 
is contained in 552. But in practice we separate ttie dividend into parts 
ne faster than we proceed in the division. Having written down tlie divi- 
dend and divisor as before, we first seek how many 
Divis. Divid.Qnot. times 2 in 5, and find it to be completely contained 
2)552(276 in it only 2 times. We therefore write 2 for the 
4 2 higliest figure of the quotient, which, since the 5 is 

— SSO, is evidently 200; but we leave the place of 

15 552 tens and units blank to receive those parts of thu 

14 proof, quotient which shall be found b\' dividing the remain- 

- — ing part of the dividend. vVe now multiply the 

12 divisor 2, by the 2 in the quotient, and write the 

12 . prodi^ct, 4, (.400) under the 5 hundred in the divi- 

— dend. W^e have thus found that 400 contains 2, 

200 times, and by subtracting 4 from 6, we find that there are 1 hundred, 

5 tens, and 2 units, remaining to be divided. We next bring down the. 5 

tens of the dividend, by the side of the 1 hundred, making 15 tens, and 

^ find 2 in 15, 7 times. But as 15 are so many lens, the 7 must lie tens also, 

J atid must occupy the place next below huudreds in the quotient. We now 

1 lyinltiply the diviser by 7, and write the product, 14, under the 15. 1'liua 

J we find tiiat 2 is contained in 15 tens 70 times,, and subtracting l4 from 

16, find that 1 ten remains, to which we bring down the 2 units of tlie 

dividend, making 12, which contains 2, G times; which $ we write in 

the unit*8 place of the quotient, and multiplying the divisor by it, find tl*e 

product to be 12. Thus have we completely exlmusted the dividend, and 

obtained 276 for the quotient as before. 

103* 4. A pri?.e of 3349 dollarawas iliared equally .among 16 men, 

how many dollars did each man recehel 

*• We write down the numbers as before, and find 16 

16)3349 209^VAns. in 32, 2 times, — we write 2 in the quotient, multiply 

^2 the divisor by it, and place the product, 82, under 

"- — 33, the part of tlie dividend used, and subtractinp, 

149 find the remainder to be I, which is 1 hundred. To 

144 tlie 1 we bring down the 4 tens, making 14 tens; but 

— — as this is less tlian the divisor, tJiere can be no tecs 

J 5 ^ in the quotient. We therefore put a cipher in the 

In s place in the qujotient, and brine down the 9 units of the dividend !»' 

V»c 14 teny, making 149 units, which contain 16 somewhat more than 9 

3* 
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times. . Placing 9 in the ooit's pUjse of the quotient^ and rouIt,ip1yiog the 
(iivifiorby it, the product ia 444> which^ subtract^ froiil 14d, leaves a re« 
mainder of 6. The division of these 5 dollars may be denoted by writing 
the 5 over 16, with a line between, as in the example. £ach taan'a 
ebare then will be 209 dollars and 5 tixteenihs of a doIIar.(21) The 
division of any number by another may be denoted by WTiling ilie divi- 
dend over the divisor, with a line between* and an expression of that 
kind is called a Vulgar F)raeHon, 

104. 5. A certain cornfield , contains 26S8 hills of corn planted in 
rows, which are 56 hills long, bow many rows are tlierel \ 

Here, as 66 is not contained in 26, it, is necessHiry to take 

56)2688(4$ three figures, or 268» fort^ieiirst partial dividend: but 

224 there may be some difficulty in finding bow many times the 

— — ' divisor may be had in it. It will, however, soon be seen by 

443 . inspection, that it cannot be km than 4 times, and by making 

448 trial of 4^ we find that we cannot liave a larger number 

— ^than- that in the ten's place of tlw ciuotient, because the 

'remainder, 44, ia less than 66, tlie divisor. In multiplyiiig 

tn irisor by the quotient figure, if the product be greater than the pai*t 

of ti -dividend used, the quotient fiffure is too greai; and in aubtracttog 

ihis I roduct, if the remainder exceed the divieor, the quotient figure is too 

hmall, and in each case the operation must be repeated until the right 

finite bt fiMind. 

SIMPLE DIVISION. 

DEnNITIONS. 

105. Simple Division is the method of finding how many 
times one simple number is contained in another; or, of sepa* 
rating a simple number into a proposed number of equal 
l)arts. The number which is to be divided, is called the 
dividend; the number by which the dividend is to be divid- 
<^d« is called the divisor; and the number of times the divisor 
M contained *ji the dividend, is called the quotient. If there 
be any thmg left aftejr performing the operation^ that excesci 
is called the remainder, and is always less than the ctivisor, 
and of the same kind as the dividencL 

RULE. 

106. Write the divisor at the left hand of the <Uvidcnd; 
find how many times it is contained in as many of the left 
nana figures of the dividend, as wOl contain it once, and not 
more than nine times, and write the result for the highest 
figure of the quptient. Multiply the divisor by the (quotient 
figure, and set the product under the part of the dividend 
used, and subtract it therefrom. Bring down the next fif^e 
of the dividend to the right of the remainder, and divide this- 
number as before; and so on tUl the whole k finished- 
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Note. — If oiler biingins down a figure to the f^mainder, it be sti!'i icM 
than the diviooi , place a cipher iu the ouuiieHt, and bring down another 
figure. [103] Siiuuld it siiU be too small, write aaoUier cipher in tiie 
t|uotient, uiid bring down another figure, and m on till tiie number klull 
tontain the divisor. 

PROOF. 

107. Multij^y the divisor by the^ quotient, (addinj; the re- 
mainder, if any) and, if it be right, the product will be equal 
to the dividend. . 

QUESTIONS FOR PRACTICE. 



a If 30114 dollars be di- 
vided equally among 63 men, 
how many dollarB will each 
one receive ? 

63)30114(478 dolls. Anr. 

401 

441 « 

504 
504 

7. If a man's income bo 
14n0 doUairs a year, how much 
is that a day ? Ans. 4 dolls. 

8. A man dies leaving an 
estate of 7875 dollars to ms 7 
sons, what is each son's share? 

Ans. 1125 dolls. 

9. A field of 34 acres pro- 
duced 1020 bushels of com, 
how much was that per acre? 

Ans. 30 bush. 

10. A pri'^ateer of 175 men 
took a prize worth 20650 dol- 
lars, of wluch* the owner of 
the privateer had one half, 
and the rest was divided e- 
qually among the men; what 
"Was each man's share? 

Ans. 59 dolls. 



11. What number must I 
multiply by 25, that the pro* 
duct may be 65^ i Ans. 25. 

12. If a certain number of 
men, by paying 33 dollari 
each, paid 726 dollars, what 
was the number of men? 

Ans. 22. 

13. The poDs iri a certain 
town pay 7»0 dollars, and the 
number of polls is 375, what 
does each poll pay ? 

Ans. 2 dolls. 

14. If 45 horses were sold 
in the West Indies for 9900 
dollars, what was the average 
price of each? Ans. $220. 

15. An army 0/97440 men 
was divided into 14 equal di- 
visions, how many men were 
there jn e ach ? Ans. 6960. 

16. A gentleman, who own- 
ed 520 acres of land, piM:- 
chased 376 acres more, and 
then divided the whole into 
eight equal farms; what was 
the size of each? 

Ans. 112 acres. 

17. A certain township 
contains * 30000 acres, how 
many lots of 125 acres each 
does it contain? Ans. 24Q. 
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18. Vermont contains 247 
townships, and is divided intq 
IS counties, what woiUd be the 
average number of townships 
in eacSi county ? Ans. 19. 

19. Vermont contains 5640- 
000 acres of land, and in 1820 
contained 235000 inhabitants, 
what was the average quanti- 
ty of land to each person? 

Ans. 2i acres. 
90. The distance of the 
moon from the earth is 240000 
miles, and the diameter, or 



distance through the earth, ia 
8000 miles; how many diame-' 
ters of the earth will be equal 
to the moon's "distance from 
the earth? Ana. 30. 

21. Divide 17354 by 86. 

Quot.2qi. Rem.68. 

22. Divide 1044 by 9. 

Quot. 116. 

23. Divide 34748748 by 24. 
Quot. 1447864. Rem. 12. 

24. 297024-6=49501 Ans. 
25.27^6o=39865fAnfl. 



108« 

fepei^el 



CONTRACTIONS OF DIVISION. 
1. Divide 8^7 dollars equally amoog S men, what will each 



Pivi«.8)867 Divid. 
289 Quot. 



Here we seek how many tifies 3 in 8, and finding 
it 2 times and 2 over, we write 2 imder 8 for t^ 
first figure of the (quotient, and suppose the 2, which 
remains, to be joined to the 6, makii^ 26. Then 
8 in 26, 8 tim^s, and 2 over. We write 8 for the next figure of tiv 
quotient, and place 2 before the 7, making 27, in which we find 3^ 9 times. 
We therefore place 9 in the unit's place of die quotient, and the work is 
clone. ^ Division performed in this manner, without writing dowB the whole 
operation, is called i$hort Divition. 

I. When the divisor is m single f^re; j • 

IliTLE. — Perform th<i operation in the mind, according to the 
general rule, writing down only the quotient figures. 
% Divide 78904, by 4. I 3. Divide 234567 by 9. 
Quot, ^9726. I Qubt. 26063, 

109* 4. Divide 237 doUara into 42 equal shares; how many dollarv 
• will there be in eachl^ 

If there veere to be >.ut 7 shares, we ekould di- 
vide by 7, and find the shares to be $33 each, with 
a remainder of 6 dollars ; but as there are to be 6 
times 7 shares, each share will be only one sixth 
of the above, or a little more than 5 dollars. In 
the example there aw two remainders; the firsts 6, 
is evidently 6 units of the given dividend, o; 6 
dollars; but the second, 8, is evidently units ©f 
the second dividend, which are 7 times as great as 
tlicse of the first, or equal to 21 uniu of the first, and 2^-[-6?=dokars,, til* 
true remainder. 



42=6X7 
7)237*-6 rem. 1st. 

6 33—3 rem. 2d. 



7X3+6=27 rem, 
Ans. 5|.7 dolls. 



MISCELLANEOUS QUESTIOiTt) 
HIBCEIilfAIIEOirS IlirESTIOllS. 



ill 



1 If the minuend be 793, 
and^ie subtrahend be 598, 
what is the remainder? 

Ana. 195. 

2. If the minuend be 111, 
and the remainder 63, .what is 
the subtrahend ? Ans. 48. 

3. If the subtrahend be 645, 
and the remainder 131, what 
is the minuend? Ans. 776. 

4. The sum of two num- 
bers is 8392, and one of them 
if 4785, what is the other? 

Ans. 3607. 

5. The least of two num- 
bers is 77, and their difference 
is 99, what is &e greater? 

i^ Ans. 176. 

6. A certain dividend is 
S340, and the quotient is 156, 
what is the divisor? Ans. 15. 

7. If the divisor be 33, and 
^e quotient 204, what is the 
dividend? Ans. 6528. 

8. A certain product is 
484848, and the multiplicand 
is 1036, what is the multipli- 
er? • Ans. 468. 

9. If a person spend 8 cts. 
a dav, how much will he 
spend in a year, or 365 days? 

Ans. 2920 ct8.ss$29.20. 

10. How many square feet 
la a piece of ground 17 feet 
]ong,13ft.wMo?(36,61) 

Ans. 221 feet 

11. If a floor containmg 
9^ feet be 22 feet long, how 
wide is it? Ans. 11 feet 



12. How many rods in a 
piece of land 40 tods lon|; 
and 16 broad? 

Ans. 640 rods, or 4 acres. 

^ 13. The sum of two num- 
bers is 75, and their difference 
is 15, what are the numbers? 
Anp. 75—15»60, 60-^2^30, 
tile less* 30-f-15s45, greater. 

14. The difference of two 
ntunbers is 723, and their sum 
is 1111, what are the num- 
bers? 194 >.„^ 
917^ Ans. 

•15« If a man travel 35 miles 
a day, how far will he travel 
in 6 i^weeks and 3 days, al- 
lowing 6 days to a week? 

Ans. 1365 miles. 

16. What sum of money 
must be divided among 18 
men so as to give each man 
9112? Ans. $2016, 

17. A man raised 64562 
bushels of com on 1565 acres, 
how many bushels was that 
totiieacre? Ans. 41. 

18. If I plant in 14 rows 
2072 fruit trees, and set the 
trees 25 feet asunder, how 
many feet lone are the rows? 

Ans. 3675 feet. 

19. Subtract 30079 out of 
ninety-three millions as often 
as it can be done, and say 
how much the last remainder 
exceeds or falls shoit of 
21180? 

.r c Ans. 4631 txeetdi^ 



110. yi. t'ONTRACTT 

IL mien tke divi$or is a composite fiumJer.(90) 

Uui.£. — Divide tirt>t by one of the component parts, andf 
that quotient by another, and so on, if there be more than 
two; the last quotient wiU be the answer. 
5. Divide 31(MfK« by 56=7 | 6. Divide 84874 by 4^=6X8. 
X8. QiAot. 55 1407, Kein. 43. | • Quoti 1768^. 

1 10, 7. Divide 45 apples equally among 10 children, how many wll 
each child receive? 

As it will Luke 10 applcft to give each child 1, each child will evideothr 
receive as muiiy applcn aa there are lO's in the whole number; but all tlie 
figures of any nuiiil^r, taken l<»gether, may !« regarded as tens, exceptiir; 
that which is in the u»it*t place. Hie 4 Uien is the quotient, and tlie 5 in 
the remainder; that ia, 45 apnlca will give 10 children 4 apples and » 
\enihs, or i each. And his all the figures of a number, higher tlian in tlw 
ten's place, may be considered huiubede, we may in like manner divide bf 
100, by cuitiug oil two tigures from tlie right of the dividend; and, gene- 
rally, 

///. To divide by 10, ICO, 1000, w 1 vcith any number of 
eipkers annexed: 

Rule. — Cut off as many figures from the right hand of the 
dividend as there arc ciphers ia the divisor; chose on the left 
will be the quotient, and those on the right, the remainder. 



8. Divide 4683':ilil by 

10000. Quot; 46oi3^2/g'^V- 
9. Divide 15C0 dollars a- 



mong 100 men, how much 
will each receive? 

Ans. 15 dolls. 



Ill* 10. Divide 35556 into 8200 equal parts. 

Here 3200 is a cuniposile number, whose com- 
82,00)365.56(11 Quot. pnnent parts are 100 and 32; wc tlieretbre divida 
82 by 100, by cutting ntt'the two right hand figures. 

— We tlien divide the quoticnl, 365, by 32, and fiia 

45 tile qufiticnt to lie 11, and remainder 13; but this • 

82 remainder is 13 hundred ,[109], and is restored . 

V. ■ to its proper place by bringing down the two fi^- | 

]l3d6 Rem. ures which remained after dividing by 100, mak- i 
ing tlie whole remainder, 1356. Hence, : 

^ IV. To divide by imy number whose right hand figures 
are ciphers: 

Rule. — Cut off the ciphers from the divisor, and as many 
"figures trom the right of the dividend; divide the remaining 
figures of the dividend by the remaining figures of the divi- ^ 
nor, and bring down the figures cut off fiom the dividend to * 
the right of the remainder. 
11 Divide 733064 by 2300. I 12. Divide 6095146 by 560a 



ill 
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REVIEW. 



§12* 1. What are tlife llmda- 
•nental operations in this section! 

Ans. Addition and Subtraction. 

2. What relation have Multipli- 
cntion and Division -to these 1 (83, 
101) 

S. When two or more nnmlicrs 
kre given, how do yuu find their 
mnni 

4. "What is the method of per- 
ibrming the operation ?(81) 

5. When the- given nunsbers nre 
all equal, whax shorter method is 
there of finding their sum? (83) 

6. How is Multiplication per- 
formed1(88) 

7. What are the given nnmbers 
employed in Multiplication calledl 
(87) 

8. What is the result of the ope- 
ration calledlCS?) 

9. How would yon find the diffe- 
rence between two numbersl(94) 

10. By tvhat named would yoa 
♦all the two numbers '?(98) 

11. What is the difference called! 

12. If the minuend and subtra- 
hend were,. given,, how woiUd you 
tia4 (he remainder T 

13. If .the minuend and remain- 
der were given, how would you find 
•the subtrahend ? 

14. Iflhe subtrahend and remain- 
'der were given, how would you find 
the minuend? 

1'5. If the mm of two numbers, 
and one of them were given, how 
would you find the otherl 

16. If the greater of two num- 
bers and their difierence be given, 
kow woiild you find the /etfl 

17. If the lest of two Qumberg 
and their difference be giTen, bow 
would you find the greaterl 

18. How woul4 you find how 
many times one number is contain- 
ed in anttherl 



19. By what name vouU yort 
call the number dividedT[105] 

20. What would you call ife« 
other number! 

21.' By what name wonld you 
call the result of the operation? 

22. Where there is a part of the 
dividend left&fter performing the 
operation, what is it called? 

23. How can you denote the di- 
vision of tliis remainder ![ 103] 

24. If the divisor and dividend 
were given, how woald yon fi^id tiie 
quotient! ^ 

25. If the diridend and qoodont 
were given, how wotHd you fiod the 
divisorl , 

26. If the divisor and quotient 
were ftiveog how Would you find tin 
dividefidi 

27. If the multiplicand and mnl« 
tiplier were given, bow would yon 
find the producti ^ 

28. If the multiplicand ancf pro- 
duct were given, how would yon 
find the multiplier! 

29. If the multiplier and prodnot 
were given, how would you find the 
multiplicand! 

30. When the price of an article 
is given, how do you find the prioe 
of a number of articles of thia iaja» 
kindl[83] 

31. Does the proof of an arith- 
metical operation demonstrate ile 
correctaeBB7[82] What dien i& ite 
uscl 

No Ti . — The d^nitiona of nich 
of the following tenna a» have not 
been already explained, may hii 
found in a dictionary. 

What u Arithmeiici What is a 
Scieneel Numberl Notation! Nu» 
merationl Quantityl Questioiil 
Rulel Aniwerl Proof! Principle! 
lUaitrationl EzplanaUoBt 
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bEGlMALS AND FUDERAL MONEt- 

^ lUBCIillALS. 

113. The method of forming nnmhers, and of expressing 
them by figures, has been fully explained in the articles on 
Nunieration. (7J, 72, 73) But it frequently happens that we 
have occasion to express quantities, which are less than the 
Dne fixed upon fo^ unity, should we make the foot, for in- 
stance, our unit measure, we should often hare occasion to 
express distances which are parts of a foot. This has ordinarily 
been done by dividing the foot into 12 equal parts, called 
inches, and each of these a^ain into 3 equal parts^ called 
barley corn^. ^38) But divisions of this nature, which are 
not conformable to the general law of Notation, (73) necessa- 
rily embarrass calculations, and also encumber books and the 
memories of pupils, with a great number of irregular and 
perplexing tables. Now, if the foot, instead of being divided 
into J2 parts, be divided into 10 parts, or tenths of a foot, and 
each of, these again into. 10 parts, which would heienthj of 
tenlhs or hundredths of a foot, and so on to any extent found 
necessary, making the parts 10 times smaller at each divis- 
ion ; — ^then in recomposing the larger divisions from the 
smaller, 10 of the smauler would be required to make one ot 
the next larger, and so on, precisely as in whole jsumbers. 
Hence, figures expressing ^en//u9, hundredths^ thQusandtk^y &c. 
may be written towards the right from the place of units, in 
the same manner that tens, hundreds, thousands, &c. are 
ranged towards the left; and as the law of increase to- 
wards the left, and of decrease towards the right, is the 
same, those figures which express parts of a unit may obvi- 
ously be • managed precisely in the same manner as those 
which denote integers, or whole numbers. But to prevent 
confusion, it is customary to separate^ the figures expressing 
parts from the integers by a point, called a separatrix. The 
points used for this purpose are the period and the pomma, 
the former of which is adopted in this work; thus to express 
12 feet and 3 tenths of a foot, we write 12.3 ft. for 8 feet -and 
46 hundredths, 8.46 feet, 

DEFINITIONS. 

114. Nnmbers which diminish in value, from the place of 
anits towards the right hand, in a ten fold proportioDf (as 



115. DECIMALS. 26 

described in the preceding article,) are called Deciinaki* 
Numbers which are made up oi' integers and detimalss an 
called mixed numbers, 

NUMERATION OF DECIMALS. 

115. It must be obvious from the two preceding articlcf| 
that the figures iii decimals, as in whole numbers, have a 
local value, called the name of the place^74) which depends 
upon their distance from the separatrix, or the place of unity, 
tach rtmov(d of a figure one place towards the right diminishr < 
inf^ its value ten times, (73) The names of the places, both 
of integers and decimals, are expressed in the folWiDg ^ 

TABLE. 



Integers, 



Decimals. 



"5 ^ 

.2 9 . S S? -^ ' 



u S ? 






806197523 4.3 25 7 91608 



From this table it will be seen, that the names of ttp 
places, each way from that of units are the same, excepting 
llie termination th, or Uis^ which is added to the name of tll9 
last, or right hand place, in the enunciation of /leeimal& 



EXERCISES. 



1. What do you understand 
by 1 tenth part of a thing? 2 
tenths? 3 tenths? &f.. 

2. What is meant by 1 hun- 
dredth? 5 hundredths? 35 
hundredths? 

3. How would you write 4 
tenths in figures? 7 tenths? 
17hundredths? ^hundredths? 
8 thousandths? 401 thou- 
sandths? 1 millionth? 7thou- 
«uid and 7 thousandths? 



4. How would yon write 
twenty-five hundred and 
twenty-five hundredths? One 
and six hundredths? One 
hundred, and four ten, thou- 
sandths? 

5. How would you expren ' 
the following numbers in 
words? 0.1, 0.3, OlOl, 0.05, 
0.35. 0.04, 0.7, 0.17, 0.02, 
0.008, 0.401, 0.000001,25.25, 
700.007, 1.06. 100.0004 



£S DECIMALS. ^ 116,117,119. 

. 116. Ciphers on the right of decimals Jo not alter their 
value; for #hile each a&itional cipher mdicates a division 
into parts ten times smaller tlian the prereding, it makes 
the decimal express 10 times as many parts, (JI<0 Thus 5 
tenths denotes 5 part&of a' unit, which is divided into 10 
parts; 50 hundredths denotes 50 parts of a unit, which is di* 
▼ided into 100 parts, and so on: but as 5 ia half of 10, and 
50 half of 100, the value of each is the same, namely, one 
hatf^ unit. On the contrary, each cipher placed at the left 
hand diminishes the value of a decimal 10 times, by removing 
each significant figure one place towards the rightt(115) In 
the decimals, 0.5, 0.05, 0.005, the second is only 1 tenth part 
as much as the second; and they are read, 5 tenths, 5 hun- 
d^edtlis, and 5 thousandtlis. 

ADDITION OF DECIMALS. ^ 

ANALYSIS. 
\ 17. 1. What ia the siun of 4 tentlu of a foot, 75 hundredths of a 
fix>l, and 9 hundredths of a footl 

^ . We first write 04; then as .75 is 0.7 and Oj05» we writa 

^^^ 0.7 under 0.4,and place the 5 j^t the right liand in tiie place 
of hundredths; and hustly, we* wrk» 9 und«»r the 5 in tlie 
OflO place of "hundredths. We tlien add tlie iMindredths, and find 
^'^'^ them to be 0.14, ec|ual to one 1 tenth and 4 hundredths; we 
A 1 2i ft ^^®'^'^**® reserve tlie 0. 1, to be united ^ith the tenths, au(> 
A08. 1.^:1 It. ^^'^ dig 4 „„dcr the column of hundredths. We then say, 
1 to is 1, and 7 are 8, and 4 are 12; but 12 tenths of a foot are eqiial to 1 
ibot and 2 tenths; we tiierefore write 2 In the place of tenths, and place 
the I foot on the Ie(l of the separatrix in tlie place of units. Thus we fuiii 
the aum of 0.4, 0.75, and 0.09 of a foot, to be 1.24 ft. 
RULE. 
1 !8. ' Write down the whole numbers, if any, as in Simple 
Addition, and place the decimals on the right in such manner 
that tenths shall stand under tenths,, hundredths under hun- 
tlredths, and «) on, and draw a line below. Begin at the right 
hand, and add up all the columns, writing down and carrymg 
as in Simple Addition. Place the decimal point directly un- 
der those in the numbers added. 

QUESTIONS FOR PRACTICE. 



2. What is the sum of 25.4 
rods, 16.05 rds. and 8.842 ids ^ 
25.4 
16.05 

8.842 '^A . 



Ans. 50.292 rods. 



3. What is the sum of six 
thousand years and six. thou- 
sandths of a year, five hun- 
dred years and five huu- 
dredtbis of a year, and forty 
years and four tenths of a. 
year? Ans. 6540.456 yis. 
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4. What is the araQnnt of 
seventeea pounds and geven 
tenths, eight pounds and six- 
ty-six hundredths, and one 
pound and sev en hundredths ? 

17.7 

1.07 

5. What is the sum of 21.3, 
312.984,918,2700.42, 3.153, 
^27.2, and 58J.CG.5* 

Ans. 4564.117. 



6. What ]& the sum of 37, 

and 8 hundred imd tweiitT- , 
one thousandths, 546 and 35 
hundredths, eight and four 
tentl^i, and thirty-sevei^ and 
three hundred twenty-five 
thousandths? Ans.f>^.896. 

7. Twelve +7.5 + 0.75+ 
1.304, #re how many? 

8. Seventeen + 0.1+0.11, 
+ 0.1114-0.7707, are how 
many? 



MULTIPLICATION OF DECIMALS. 

• ANALYSIS. 

1 10. 1. How mndi butter in 3' boxes^ each containing 4 poirnds ao4 
75hondreclll»sofa poundl 

The ineUiod of solving this question 

By Addition, by Addition, must Ixs suliciently obvi- By Multiplication. 

4.75 niis,[117] In doing it by Miiltiplica- 4.7$ 

4.75 lion, we proceed as at the right hand, 8 

4.75 tiaying, 3 times 5 are 15; and as the 6 -_ 

are hiindredths of a pound, tlie product * Ans. 14.25 lb. 

Ans. 14.2.5 lb. is obviously hundredtlis ; but 0.1 5 are 

0.1 and 0.05, we therefore write 5 in tlie place of bnn- 
r'redth«, and reserve tJie 1 to be joined with. the tentlis. We then say, 3 
times 7 are 21, which are so many tenths, becaitsc the 7 are tenths, and to 
these we join the 1 tenth reserved, making 22 tenths; but 22 tenths of a 
pnnnd are equal to 2 pounds and 2 tenths oi a pound. We therefore write 
the 2 tenths in the place of tens, and reserve tiie 2 lbs. to be united with 
the pounds. Liistly, we say, 3 times 4 lbs. a;c 12 lbs. to which we join 
the 2 lbs. reecrved, making 14 |)oundR, which we write as whole numbers 
on the left hand of the sepanitrix. From this example it appears, that 
when one of the factor9 contains decimaU, there will be an eqttal num- 
ber of decimal places in the product. 

1 20. 2. If a pc rson travel 4.3 miles per hour, how far will he travel 
in 2.5 hours 1 

^ n Having written the Diirabers as at the left hand, wo 

o'k say 6 times 3 are 16. Now as tlie 8, which is niulti- 

"' Jibed, is tenths, it is evident, that if the 5, by which it 

2 15 ^'^ multiplied, were Units, the product, 15, would l)e« 

QQ tenths,(119) But since the 5 is only tenths of unitf<, 

the product, 16, can be only lOtlis of lOths, or lOOlhs 

Am 10 75 miles ®^ units; but as 0.16 are 0.1 and 0.05, we write fiiin 

AMB.ivuo mi es. ^j^^ ^j^^^ ^^ hundredths, reserving the 1 to be joined 

with the tentlis. We then pay 6 times 4 are 20, whicli are tenths, liecause 

the 6 is tsnths; joining the 0.1 resbrved, we have Zl tenths, equal to 2.1 

jniles; we therefore wntfi 1 in th» place of tentlis, and 2 in the place ol^ 
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imits. W^ then multiply by 2, asJIlastrated in article 119, and write tbo 
oroduct, 8.6^ under the corre<iponding parts of the first product, and, add- 
iBg the two partial prodacts together, we have 10.75 miles for the distance 
travelled in 2.5 hours. 

I2i, 3. What is the produrt of 0.5 ft. multiplied by 0.5 ft.l 
g. f, 1 foot, multiplied by itself, gives a squjtre, t r * 

J*^ measuring 1 foot oi each side. 0.5 ft. by 0.5 ^ '°®^' 
gives a square, meaeuring 0.5 ft. equal . to ^ 
foot on each sid-;. F i th"! latter square, as 



sliown bylhe dibgraUi. is only 0.25, or 4 of 
" '""> ra evidently th^ pio<luct of 0.5 by 



i0.5|M 
5» 



gi? 



square 0.25, 
1 foot 0.25 



Abb. 0.25 a. 

the former; hence 0.25 

0.5 ft. Here we perceive 'hat multipl cation by a decimal dimini&hes the 
multiplicand, or, in other «vord8, gives a product which is less than the 
multiplicand. ^ 

4. If you multiply 0.25 ft. by 0.25 ft. what will be the product^ 
25 ^ ^*^^ ^® operation is performed as above; but since 

J: *«.- tenths multiplied by tenths, give hundredths, (120) the 6 at 
^* ^ the left hand of the second partial product is evidently hun- 
Ana 0625 fl dredths; it is thef efpre necessary to supply the place of tenths 
^^* • ' with a cipher. Or the necessity of a cipher at the left of 

tiie 6, in the answer, may be shown hy a diagram. A s(]uare foot being 
the area of a square which mea^res 1 foot on each side, 
or quarter, of a foot, is a square measuring 0.25 of a foot 
gn each side; but such a square, as is evident from ttie 
diagram, is only one sixt*»enth part of a square foot. 
Hence to prove that the decimal 0.0625 ft. is equal in 
value to one sixteenth part of a square foot, we have only 
to multiply it by 16 (0.0625X16=1 ft.) and the product 
is 1 foot. In like manner it may l)e shown that e\cry 
product will have as many decimal places as there are 
decimal places id boUi the factors. 

RULE. 
122. Write the multipli'^r under the multiplicand, and 
proceed in all respects as ir the nfiultiplication of whole num- 
bers. - In the product, point off as many figures for decVmals 
as there are decimal places in both th& factors counted toge- 
ther. JSTote, If there be not so many figures in the product 
as there are decimal places in the factors, make up the defii- 
ciency by prefixing ciphers. 

QUESTIONS FOR PRACTICE. 



( i ' 
1 1 1 




1 1 1 


o 


1 ! L. 


k 



5. If a box of ^ugar weigh 
87.64 lb. what will y such box- 
«e weigh .^ 

87.64 
9 

Ans. 788.76 lb, 

6. What is the product of 
5 by 0,2? Ans, 1, 



7. What will be the weight 
of 13 loads of hay,each weigh- 
ing 11C8.124 lb.\? 

Ans. 14405.612 lb. 

8. Multiply 0.026 by O.OOa 

Prod. 0.000078. 

9. Multiply 125 by 0.008. 

trod, 1. 
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' 10* Multiply 55.Q38 by 
12.17. l*rod,«r)7. 14646. 

1 1. Multiply 5 thousand by 
5 thousandths. Prod. 25. 

12. Twenty-five X 0.25 are 
how mapy.'^ 



^13. Seven + 117 Xl.024« 
how many? 

14. 128.75+ 144;25X 0.06 
=16.38 Ans.' 

15. ().004+0.0004X0.000(» 
=0.0000000^8 Ans. 



SUBTRACTION OP DECIMALS. 



' ANALYSIS. * 

What is the diflference between 43.25 rods and 22.5 roos 

We writs down the numbers as for Addition,with the 
largest up|ieriKiOBt. As there are no handredtfas in the 
subtrahend, we bring d<nvn tlie 5 hundredths. Proceed- , 
ing to the lOths, we are unable to take 0.5 from O.S; 
we therefore borrow a unit from the 8 unitA, which be- 
ing 10 tenths, we join 10 to the 2, makins 12 tenths; from whicli we take 
6 tenths, and write the remainder« 7 tenus, in the place of tenths below 
the line. The rest of the operation must be obvious. 
2. From 24 hi^rs take 18.75 hours, what remains? 

Here, as we caniiot take 5 from nothing, we borrow O.IO 
from the 4 uni's, or 400 hundredths ; then taking 6 (=0.05) 
from 0.10, the remainder is 0.05. The 40O hundredths bafl 
now become 390 hundredths,, or 39 tenths, or 3.9; then 0.7 
from 0.9 leaves 0.2, slnd so on. 



123. 

43.25 



Ans. 20.75 rods. 



,24. 
18.75 

Ad8. 5.25 h. 



EULE. 

124. Write down the numbers as in Addition of Decimals^ 
observing to place the largest number uppermost. Begin-, 
ning at the right, subtract as in Simple Subtraction, (99) and 
place the decimal point in the remainder directly under 
those in the jjjiven numbers. 

Note 1.— When the numbers arfe all properly written y and the reenlts 
eorrectly pointed, the decimal points will all fall in one vertical eoluran, 
or directly under one another. Doth in Subtractior ind Addition. 

\oTE 2. — In numbers given for Addition or Subtraction, the decin^al 
places may all be made equal by annexing ciphers to a partof them,(116) 
without altering their value, and then all the decin^als will express similar 
parts of a unit, or be of the same denomination. 

' QUESTIONS FOR PRACTICE. 



. 3. A person bought 27.63 lb# 
of cinnamon, and sold 19.814 
lb. bow much bad he left? 

27.63 a 
19.814 



Ads. 7.^16 lb. 



4. From 468.:;^ rods, take 
76.4815 rods. 

Rem. 392.2605. 

5. From 9ft. take 0.9 ft^ 
what remains? Ans. 8.1 (%• 

6. From 2.73 take 1.9185. 
, . Rem. 0.8114. 



30 ^ DficiifAi.84 i2$,iMjm. 

IK From 1 take 1 hun^ 
dredth. Rem. 0.99. 

1^. f^rom. 1000 take IthoiK 
sandth. 

1^ Hdw many ar« 71.W— 
19.71? 

14. How many aie 100— 
0.01? 



7, What is the difference 
jbetween 999 and ninety-nine 
httBdred^fas^ Rem. 998.0). 

8> From 0.9173 suhtract 
0.2134. 

9. From 742 take 195.127. 
Rem. 546.873. 
, 10. From 9.005 take 8.728. 



DIVISION OP DECIMALS. 

ANALYSIS. 

125. 1. If 14.29 lb. of letter be divided into S equal ahares^ bow 
Mflby pounds will there be in eachl 

8)14 25^4 75 ^^^'^ ^^'^ ^^^^ ^^ divide 14.25 into two factors, one of 
12' " ^^^^^ ^'^^^ ^ ^f ^>*d t^ other such a numl^er as, muiti(}lied 

^ by 3, (lOl) will produce 14.25. .We first seek how many 

22 times 3 In 14, and find it 4 times, and 2 units over. The 2 

^ 91 units being 20 tenths, we join them to the 2 tenths, making; 

22 tenths, and, dividing these by 8, tiie quotient is 0'7) and 

•jQ 0.1 over: but 0.1 being 0.10,(116) we join the 1 to the 5 

|e hundredths, making 0.15, and dividing by 3, the quotientais 

^^ 5 hundredths. Tiie whole quotient then is 4.75 lb. To 

prove 4hat this is the true quotient, we multiply it by the 

divisor, 3, (4.76X3=14.25) and reproduce the dividend. Since any 

dividend may he regarded as the product of the divisor and quotient taken 

as factors, (101) and since the product must have as many decimal places 

as are contained in bcffli the factors,(121) \i follows, that the number of 

decimal places in the divisor and quotient, counted together, must be jost 

equal to tlie number of decimal places in die dividend. 

1 2m. *2. If 18 bushels of wheat be divided equally among 4 men, how 
much will each receivel 

4)18^4.5 bu Here we find that 18 bushels will give each man 4 bushels* 
16 ' ^^^ ^^^^^ ^^^^^^ ^^^^ ^^ ^ bushels left. We now add a cipher 

to the 2, \rhich multiplying it by 10,(91) reduces it to 

2Q tenths, and dividing 20 tenilis by 4, the quotient is 0.5; 

2Q each man will, therefore, receiver 4.5 bushels. Hence by 

;^ annexing ciphers to tlie renxainder of a division, the opera- 

tion may be continued^and in pointing the result, the ciphers 
aaoexed are to be regarded as decimals belonging to the dividend. 
12T. 8. What is llie quotient of 0.0084 by 0.421 

Omitting the ciphers,we find 42 in 84 just 2 times; 

0.42)0.0084 (y.02 btf since there are»4 places of decimals in the divi- 

84 Ans. dend, knd only 2 in the divisor, there must be 2 

-^ places also in the quotient ; we therefore place a ci- 

, phor at the left of the 2 in the quotient, between it and the separatrix, to 

ir.ake Hp tlie deficiency. We see by this example, tliat if a quantity be 

divided by a dscima!,, the quotient will be larger than the dividend. 
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RULE. 

128. Write down the divisoK and dividend) and divide at 
In whole numbers. Point off as many places for decimalii 
. from the right hand of the quotient, as the decimal places in 
the dividend exceed those in the divisor. 

Note 1. — If thefc are not so many figures in the qaotieQt as the nam- 
tier of decimal places required, supply the deficiency by prefixing ciphers. 

2.— Should the decimal places ia the divisor exceed those in the divi^ 
tiendy make th^m equal by annexhi^ ciphers to the latter. 

8. — Whenever there is a remainaer after division, by annexing cipheri 
to it» one or more additional figorcs maybe obtained in the qaotient.(126.) 

QUESTIONS FOR PRACTICE* * ■ % 



4. In 66.43 hoursjhow ma- 
ny times 1.5 hours? 

1.5)68.43(45.62 Ans. 
60 

75 



90 



6. Divide 1 by 0.5. 

Quot.2.» 

6. Divide 1 by 2. 

Quot. 0.5.» 

7. Divide 7.09 by 0.18. 

Quot. 39. 
8. Divide 0.0081892 by 
0.347. Quot. 0.0236. 

• ThdK are called Reciprocals. 



Let the pupil point the fol- ■ 
lowing answers according to 
the rule. 

9. What is the quotient of 
4263 by 2.5? Ans. 17052.' 

10. What is the quotient of 
4.2 by 36?. Ans. 116^- 

11. What is the quotient of 
3298 by 7.54? Ans. 437+ 

12. What is the quotient of 
543by.5.4? Ans. 45. 

Note. — When the quotient is 
not complete, it is denoted by phi* 
cing the sign -\- after it, in which 
case more quotient figures may be 
obtained by anne:^ing ciphers to the 
remainder. 

13. ^^=howinany? 



16 9.81+6.09-^1.75-8.46-^3.68 
=1 17 + 



iTJLGARFBACTIONS CHANGED ,T0 DECIMAI^S. 

ANALYSIS. 

130. If we divide an apple equally between 2 boy», the part which 

t»ch will receive will be i an apple, or the quotient of 1 divided by 2; if 

we divide 1 apple between 3 boys, each will receive *, or die quotient of 

I divided by 3. In like m%mier» if 3 applea be. divided between 4 boyi, 
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each boy will receive | of an apple) or tlie qaotient ofS <!ivl(lsd by 4, and 
generally a Vulgar, or Common Fraction denotes tfaiesdivifiioii of the bume- 
rator by the deDominator.(22, 103) The fraction i, for example, denotes 
tiiat 1 IS divided by 2, but since 1 does not contain.^, the quotient is less 
than 1, and must therefore be expressed in parts of unity. Now if we add 
a cipher to the dividend, 1, it becomes 10 tenths ;(* 126) and 10 tenths 
divided by 2, the quotient is 0.5.(125) Hence the decimal ^.5 is equiya<- 
lent to |. Again, in the fraction }, if we add a ciplier to the 1, tt l)e« 
comes 10 tenths as before, and 10 tenths divided by 3, ihe Quotient is 0.8, 
and O.lrema'ins. Joining a cipher to 0.1, it becomes O.lU, and dividing 
a^in bv 3, the quotient is 0.03, and thus may we ^oon as far as we please, 
setting ny each eidditiocal cipher a 3 in the quotient, which is 10 times 
less Uian the pHlcedin^, as 0.888^, which is the decisaal expression for ^. 
And again in the fraction |, adding a cipher to 3, and dividing by 4, the 
quotient is 0^7, and 0.2 remain ; adding a cipher to 0.2, and dividing 
again by 4, the quotient is 0.06 $---0.75 then is the decimal expression for 
|; And generally, 

130. To change Vulgar Fractions to Ikcimals. 

Rule. — Annex ciphers continually to the numerator, and 
divide by the denominator, so long as there shall be a remain- 
der, or until the decimal be obtained to a sufficient degree of 
exactness. The quotient will.be the decimal required; and 
it must consist of as many decimal places, as the number of 
ciphers annexed. If the quotient does not contain so many 
figures, make up the deficiency by prefixing ciphers. (127) 
QUESTIONS FOR PRACTICE. 



1. What i3 the decimal ex- 
pression for ^? 

25)1.00(0.04 Ans. 
1.00 

2. Change i, J, and i to 
equivalent decimals. 

Ans. i=:0.5, i=M).25, and 
1=0.75. 

3. What is the decimal fex- 
pFesslon for ^^ of a day? 

Ans. 0.2 day* 

4. Change U of a rod to a 
decimal.' 



5. What are } of a month 
in decimals? Ans. 0.375 mo. 

6. Change H to a decimal. 

Ans. 0.7045+ 

7. Change ^f to a decimaL 

Ans. 0.173+ 

8. Change -^^ to a decimal. 

Ans. 0.002. 

9. Change f J to a mixed 
number. 

10. Change^ to a decimal 



131 . Having become familiar with the method of changing 
Vulgar Fractions to Decimals, whenever fractions occur, the 
pupil has only to substitute for them their equivalent decimal 
values, and proceed as if they had been given in decimals* 
To illustrate this remark^ take the following 



112. 



1. T^ere are 3 pieces of 
doth, one contains 4J yards, 
one 31, and the other 5^ yds. 
how many yards m the 
whole .^ 

44=4.5 

Ans. 13.50=131 

2. There are4boxes,^each 
of which contains 5i lb. of 
sugar; how many pounds in 
the whole .^ 

5i==5.:J75. Ans.21..51b.. 

3. A person having 1 7| 
tons of hay, sold (3 J tons; 
how Diiicb had he lefl? 

Ans. 10.925 tons. 



FEDERAL MONET. 
QUESTIONS FOR PRACTICE. 
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4. What ifl the product of 
24 by 4? 24X0.5=12, Ans. 

5. In 28 rods how many 
yards, 54 yards being equal 
to one rod? 

54=5.5, and 28X5.5=154 
rods, Answer. 

6. In 154 yards how many 
rods.^ 

if.^o=^154rds. -7-5.5=28 
rods; Ans. 

7. What is the quotient of 
12 by 4? 



1^2^=12- 



l-=24, Ans. 



By these examples it appears 
that a number isdiininishedby mul- 
tiplicatiun and increased by divis^ 
i(Ri, when the maltipiicranddivisor 
are fractions or decimak. 



FEDERAL MONEY. 

132. Federal Money is the established currency of tho 
United States. Iti denominations are all in a^ decimal or 
t^n-fold proportion, as exhibited in table 1, page 38. The 
dollar is considered the unit money, and all the lower deno- 
minations are regarded as decimal parts of a dollar. Thus 
the dime is 1 tenth, or 0.1 of a dollar, the cent 1 hundredth, 
or 0.01 of a dollar, and the mill 1 thousandth, or 0.001 of a 
dollar; and placing these together, dol. d. c. m. 

They might be read, one dollar, one dime, one cent and one 
mill, or, one dollar, eleven cents and one mill, or, one dollar, 
one hundred and eleven mills or thousandths. The place 
next to dollars, on the left, is eaejles, and 11. may be read, 1 
caele and 1 dollar, or eleven dollars. Twenty-five eagles, 8 
dollars, 4 dimes, 6 cents and 3 mills, may be written and read. 
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Hence any sum in Federal Money may be regarded as a 
decimal, or mixed number, and may be managed in aU re* 
ppects as such. Federal Money is usually denoted by the 
cnaracter, $, placed before the figures; and in reading it, 
dollars, cents and mills ^e the only denominations usually 
mentioned. 

ADDITION OF FEDERAL MONEY. 

133. Rule.— Tue same as for the Addition of Decimals. 
(118) 

QUESTIONS FOR PRACTICE. 



1. If I pay 4 aoliars 62 
cents for a ban^l of so'a'p, 5 

■ dollars 28 cent^ lor a barrel 
of flour, and 10 aouars 8 cts. 
for a barrel of pork, what do 
I give for the whole? 
4.62 
5.28 
10.08 

Ans, $19.98=1;^ dollars 
and 98 cents. 

2. AowcsBe78,C»46.27, 
D SI 01 .09, and K ?$28.16; 
what is the amount \)f the four 
debts.? . Ans. $253.52, 



0. F hblds a note against G 
for one hundred seven dollars 
and six cents, one against H 
for forty-nine dollars seven 
teen cts. and one against K 
for nine dollars ninety-nine 
cents; what is the amount of 
the three? Ans. $166.22. 

4. A man bought 2i yards 
of broadcloth for $15.50, 6 
yds. of lutestring for $5.25, 
7 yds. of cambric for $5.25, 
and trimmings to the amount 
of $4.12; what was tihe a* 
mount of the purchase ? 

Ans. $30./2. 



MULTIPLICATION OF FEDERAL MONEY. S 

134. Rui.E.--Tbt same as for the Multiplication of Dec** 
mals.(122) 

ai/^oTIOlSS FOR PRACTICE. 



1. What will 34 yards of 
cloth cost, at 37 cts. per yard? 

0.37 
34 

^ 111 

• $12.5o Anii. 

2. Wliatwill 156 yard* of 
cJofii cost, at $1.67 per yard? 

Ans. $260.52. 



'3. If a man purchase 4 
handkerchiefs at 62 cts. each, 
8 yaYds ribbon at 17 cts. per 
yard, and 5 yards of lace at 
44 cents per yard; what i* 
the whole amount? 

Ans. $6.04, 

4. What will 47 pounds of 
cofiTee cost, at 22 cents per 
pound? Ans. $10.34, 

5. What cost 59 dozen of 
eggs, at 59 cents per dos^enj^ 
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6. At IG cents a pound, 
what will 1 8 pounds of butter 
cost? what will 2/ lbs. cost.> 

7. What is the cost of 126 
bushfels of rye, at 62J cents a 
bushel? Ans. $78.75, 

8. \Vhat cost 87 bushels of 
oatsat33cts. per bushel? at 
41 cents? at 37 cents? at 25i 
cents? 



D, If a person ipend 6i 
cents a day, how much will 
that be a year? 

Ans. $22.81J. 

10. What cost63 vards of 
czdico, at a quarter oi a dollar 
a yard? Ans. $15.75. 

11. What cost 1758 pound* 
of tea at $1.15 per pound? 

Ans. $2021.70. 

SUBTRACTION OF FEDERAL MONEY. 
135. Rule. — ^The same as for the„Subtraction of Deci- 
mals.(124) 

QUESTIONS FOR PRACTICE. 



5^A person havmg$200, 
lost 2 dimes of it; how much 
had he left? 

6. A person bought 24 yds. 
of cloth at' $1.50 per yard; 
and paid $26.55, how much 
remains unpaid? An«. $9.45. 

7. I bought yards of cloth 
at 70 cents a yard, and gave 
a 5 dollar bill; how much 
change must I receive? 

*8. How much must be 
added to 83 cents to make it 
$5? 

DIVISION OF FEDERAL MONEY. 
Rule. — ^The same as for the Division of Decimals. 

QUESTIONS FOR PRACTICE. 



1. A man bought a pair of 
oxen for $76^ and sold them 
again for $81.75; how much 
did he gain? Ans. $5.75. 

2. Take 1 mill from $100, 
what remains? 

3. I bought 5J yds. of cloth 
at $5>i a yard, and paid six 5 
dollar bills'; who must receive 
change, and how much? 

4. A man bought 100 lbs. 
of wool at 33 cents a pound, 
and sold the whole for $31,494 
how much did he lose ? 



136. 
(128) 



1. If 24 lb. of tea cost $7.92 
what is that a pound? 

Ans. $0.33. 

2. If 125 bushels of wheat 
cost $100.25, what is it a 
bushel.^ 

3. Six men, in company, 
buy 27 bush, of salt, at $1.67 



a bushel, what did each maB 
pay, and what was each's 
share of the salt? 

Ans. $7,515, andhisshaaa. 

4^ bush. 
4. If $1268 be divided e- 
qually among 15 men. what 
will each received 

Ans. $84.58?. 



H 



MIBCEL¥<ANEOU» qUESTIONS. 



5. A man dies leaving an 
estate of $35000; the demands 
against the estate are $1254. 
65; the remainder, after de- 
dacting a legacy of $3075, is 
divided equally among hi« G 
MDs; what is dach son's share? 

Ans. $511L7*.25. 

6. If 12i acres of land cost 



$78y bow much 
acre? 



is that an 



7. Divide $7 between 9 
men,what iseach man's share ? 
Ans. ^0.777 J. 

6» Jj^ny^^^^ow much ? 

, Ans. $0,006. 

9. 58i+0|j^5==howmuch? 



MISCELLANEOUS QUESTIONS. 



1. From 8 take 0.16289! 

Ans. 1.83711. 
% At 12i cents a pound, 
iriMt wiU87 lb. of butter cost? 
Ans. $10.87i« 

3. If a person. spend $100 a 
year» bow much is that a day? 

^ . Ans.$0.27;5. 

4. How much sugar at 12^' 
cents a pound can be bought 
for $J5.oU? Ans. 124 ib. 

5. A owes B $15.58, and is 
to pay him in rye at t)7 cents 
a bushel, how much rye will 
be required to pay thp debt? 

Ans. 23.25 bu. 

6. If buttons be [) cents a 
dozen, what are they a piece? 

Ans. $0.0075. 

7. The President of the U- 
nited States receives $25000 
a year; hbw much is that a 
day? Ans. $68.4^3. 

8. A man buys a chest of 
tea weighing 40 lb. for $'i5 ; 
at what .price per pound must 
he sell it to gain $10 on the 
whole? Ans. $1,125. 

9. If 6s. make one dollar, 
how many dollars in 45».? 

$7.50. 



10. What IS the quotient of 
2 milHonths divided by 1 mil- 
lion ? 

Ans. 0.000000000002. 
. 11. What is the ditference 
between 4 cts. and 7 mills 
and $10? Ans. $9.9^3. 

12. How many bushels of 
rye at 62 cts. a bushel, must 
be given for 8 yards of clotb 
worth $3.50 a yard? 

Ans. 45^J 

13. Ahson Bower 
Bought of Russell Down^ 

8i yds. of Calico, at ^0.17 1.446 
54 yds. of Baize, at i^O.28 1.47 
13 lb. of Raisins, at $,0.14 1 .82 

$4,735 
Received payment, 

Russell Down. 

14. Peter Dyer 

Bought of John Druggist f 
113 Ib. Logwood, at $0.06^ . 
127 lb. Copperas, « 0.04 . . 
16 oz. Indigo, « 0.17 . . 

$15,145 

15. If I sell 160.8 lb. of 
butter for $2.3.26, what do I 
receive per pound? 

<c Ans (0.1d& 
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FEDERAL IfOKET. 
R£TI£W. 
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1. How has the foot usaaHy, been 
divided 1 ^ 

2. Wl)at are the inconveniencefl 
of tliese divisions? 

3. What would be a more conve- 
nient division*! 

4. How might tlieiie diviaionB be 
managed? 

5. What name ia given to nun^- 
bcrs, which express parts in this 
manncr?(114) 

6. How are decimals distingaish- 
ed from miegersl What are inte- 
gers? 

7. How would yon write 12 feet 
and 3 tentlis? 

8. Have fisures in decimals a lo- 
cal value? Upon what does it de- 
pend? 

9. What IS the law by which they 
diminish1(116) 

10. In what does the enunciation 
of decimals differ from that of whole 
Dtanbers? 

11. Do ciphers on the right hand 
' of decimals alter their valne? What 

does each additional cipher indi- 
cate?(n6) 

12. What effect have ciphen on 
the left hand of decimals? Why? 

13. What are numbers made op 
of integers and decimals called?(114 

14* From what is the word deci- 
mal derived? A. From decinnu, 
(Latin) which signifies ttnih. 

15. What is the rule for the addi- 
tion of decimals? Where must the 
decimal point be placed? 



16. What is the rule for the mul- 
tiplication of decimals? What the 
rule for pointing? 

17. What cnect has multjpli.ia- 
iion by a decimal? Explain by ex- 
ample and diagram. 

18. What is the nde foi the sub- 
traction of decimals? For the divi- 
sion of decimals? k 

19t What is tl)e rule for pointin|p 
in each? 

20. Wliat is to be done. if there 
are not so many figures in the quo- 
tient as the number of decimals re- 
quired? 

21. When the decimal places in 
the divisor exceed those in the di- 
vidend, what is to be done? 

22. When there is a remainder 
after division, how do you proceed? 

23. What docs a vulgar fraction 
denote?[129] Explain by example. 

24. How then can you change a 
Tulear fraction to a decimal? 

25. What is Federal Money? 

26. What is the Tabic? [p.38.] 

27. Which is the unit money? 

28. How may the lower denomi- 
nations be regarded? Explain by 
example; 'and 'also the different 
methods of reading the same. 

29. How tiien may Federal Mo- 
ney be regarded? 

30. How is it denoted? 

31. What is the rule for the Ad- 
dition of Federal Money? — ^for Mul- 
tiplication? — for Subtraction? — for 
Division of Federal Money? 



SECTION IV. 

COMPOUND, OR COMPLEX, NUMBERS. 

137. Numbers are called Compoand or Complex, when 
they contam imits o( different kmds, as pounds, shDlings, 
pence and farthings; y«arB, days, boursy minutes and seo- 
onds^ &c. 
•4 



33 AR'THMETICAL tABLKS. 

1 TABLES OF COMPOUND Nb'MBElW. 
Money.* 

1. FEDERAL MONEY. jbenoteetby$. 



187 



10 mitts, Til. make 1 cent, ct, 
10 cent* " I dime, d. 

10 dimes " 1 dollar, doL 
10 dollarg " 1 eagle, E, 



mills 10 

100 

1000 

10000 



cents 1 


dimes 


10 


1 


100 


10 


1000 


100 



dolls. 

1 

10 



eagle. 



II. ENGLISH MONEY, 



\ 4 farthings, qrs. make 1 penny, d, |{ 
12 pence, ** 1 shilling, «. I 

20 shillings make 1 ponnd^ /. or £. H 



org. 4 

48 

960 



pence llshill^ piound. 

12 Ij 
240l 20' 1 



m. TfME.^ 



60, seconds, «. make 1 minute, m.' 


8. 60 


m. 1 


fare. 


ds. 


w. 


yr. 


GO minutes " 1 hour, hr. 


3600 


60 


1 








{ 24 hours " 1 day, d. 


86400 


1440 


24 


1 






7 days " 1 week, to. 


604800 


10089 


168 


7 


1 




S654d. or 365.25 d. or 














! 865 da. 6 hra, 1 year, i/r. 


1 81557600 


[525960!8766;365i 


52 l! 



* The above denominatioiM of ^ Federal Money are authorized by the 
laws of the United States, but in the transaction of business we seldom 
heiu: an^ of them mentioned but dollars and cents. 

A' coin is a piece of money stamped, and having a legal value. The 
coias of the United States are three of gold ; the eagle, half-eagle, and 
quarter-eagle; Jive of silver, the dollar, half-dollar, quarter-dollar, dime, 
and half-dime; and ttoo of copper, the cent and half-cent. Of the small 
f )reign i oins current in the United States, the most common are the NVm'- 
Enffland four pence halfpenny, or New-York sixpence, worth 6^ cents; 
arid the New-England ninai}ences or New-York shilling, worth 12^ cents. • 
The value of the several denominations of English money is different in 
fiitferent places. A dollar is reckoned at 49. 6a. in England* 5«. in Can- 
adfiy 6». m New-England, Virginia and Kentuckv, 8f. in New-York, 
Ohio and Norih-Carolijia, 7s. 6d^ in Pennsylvania, New^ersey, Dela- 
ware and Maryland, and 4$, 8d. in South-Carolina and Georgia. 

t Tlie rear is commonly divided into 12 months, as in the ibllowinf 
table, calfed Calendar months: 

No.Daye, I No, D. ^ No, D, No, Day, 

January 1 31 I April 4 80 Jnly 7 81 October 10 81 

February 2 28 May 6 81 August 8 81 November 11 80 
March 3 81 | June 6 SO September 9 80 December 12 .81 
Another day is added ^ to February every fourth year, making 29 days 
in that month, and 366 in the year. Such years are called Bissextile, or 
Leap year. To know whether any year is a common or leap year, divide 
it by 4; .if nothing remain, it is leap year; but if 1, 2 or 8 remain, it is 
1st, 2d or 8d after leap year. The number of daw in the several months 
oiiiy C« called to mind by the following verse: 
Thirty days hath September, 
April, June and November* 
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IV. 



Weights.* 

TROY WEIGHT, 



2\ grviiiiis, grs. make 1 penny weight, pwi, 
20 penny weights " 1 dunce, oz. 

12 ounces •• 1 pound, Ih. 



grs. 24;pwts.lloz. lib. 

480 20! ll 
5760! 240 12'i 1 



V. APOTHECARIES' WEIGHT. 



20 grains, gr. make 1 scruple, «c. 
3 scruples " 1 dram, dr, 
8 drams " 1 ounce, ez, 

iSonilces «* 1 pound, lb. 


grs.^ 


sc. 1 


drms. 


oz. lb. 


60 


8 


1 




480 


24 


8 


1 


6760 


280 


d6 


12 1 



All the rest have thirty-oiie» ' * 

Excepting February alone. 

Which hath twenty^ight, nay more. 

Hath twenty-nine one year in four. 
The tme solar year consists of 365 days, 5 h. 48 m. 57 s. or nearly to 
8654 days. A common year is S66 days, and one year is added in Leap 
years to make up the loss of 4 of a day in each of the three preceding 
years. This method of reckoning was ordered by Julius Caesar, 40 years 
before the birth of Christ, and is called the Julian account, or Old Style 
But as the true year fell 11 m. Ss. short of 365^ days, the addition of a 
day every fourth year was too much byi44 m. 12 s. This amounted to 
one day m alwut 130 years. To correct this error. Pope Gregory, in 
1582, ordered that ten days should be stfuck out of the calendar, by calJ- 
ing the 5th of October the lotli; and to prevent its recurrence, he ordered 
tiiat each succeeding century, divisible by 4, as 16 hundred, 20 hi,n.!!red, 
and 24 hundred, should be Leap vfiawi, but that the centuries Viot divigihie 
by 4, as 17 hundred, 18 hundred, and 19 hundred, should be common 
years. This reckoning is called the Gregorian or New Style, The New 
Style differs now twelve days from the old style. 

• The original standard of all our weights was a com of wheat, taken 
from the middle of the car, and well dried. These were called grains, 
anrl 32 of them made one pennyweight. But it was afterwards thought 
sufficient to divide this same pennyweight into 24 equal parts, still calling 
the parts grains, and thes^ arc the basis of the table of TYoy weight, by 
which are weighed gold, silver and jewelry. Apothecaries* weight is 
the same as Troy weight, only having different jdivisions between grains 
and ounces. Apothecaries make use of this weight in compounding their 
medicines, but they buy and sell their drugs by Avdirdupois weight. In 
buying and selling coarse and drossy articles, it became customary to ailov/ 
a greater weight than ' that used for small and precious articles, and this 
custom at lensth established the Avoirdupois, or coipmon weight, by 
which all articles are now weio[hed,with the foregomg exceptions. Avoir- 
dupois weight is about one sixm part more than Troy yireight, a pound oS 
the former being 7000 grains, and of the latter 57«D grains, ^d buyin|f 
and selling by the hundred weip^ht, 28 pounds have l)ecn called a quarter, 
and 112 pounds a cwt. but this practice of groning, aslt is called, 14 
now pretty generally laid aside, and 26 pounds are cog^i<|ere4 a Quart^ 
|U)d 4 quarters, or 100 pounds, a hmidred ^eigbt» ' * ' 
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▲AXTUHETICAL TABI.Sf . 



XST. 



VL AVOIRDUPOIS^ or C0M:,102\' IVEIGHT. 



16 drams make 1 ounce, ojt. 


dr. 16 OS. 1 lbs. 


qrs. 


cwt. 


ton. 


16 oimces *< 1 pound, tb» 


256 16 


1 








28 pounds *• 1 quaner, qr. 


7168 448 


28 


1 






4 quarters *■ 1 hundred, evoU 


28672 1792 


112 


4 


1 




20 hundred <f 1 ton, <on. 


673440 35840 


2240 


80 


20 


1 



vn. 



Measures.* 

LONG MEASURE, 



8 barley corns make 1 inch, in. 

[12 inches " 1 foot, ft, 

3 feet, " lyard, yd, 

5i yards, or 16i ft. 1 rod, w pde, rd. 



140 rods 
I 8 furlongs 
I 8 miles 
69.2 miles 



1 furlong, ^. 
1 mile^ mt. 

1 league, lea. 

1 degree, deg, 

I circle of earths 



in. 12 ft. 1 
3 



198 

7920 

63360 



16i 

660 

5280 



yds. 
1 

H 

220 
1760 



rds. 

1 

40 

320 



fur. 



7.92 in. make I link, li, 

25 li. 1 rod, rd. 

|4 rd. or 100 li. 1 chain, ehti, 
|80 chains 1 mile, , 



* The original standard of Englisti lon^ measure was a barley com 
taken from the middle of the ear, and well dried. Three of these in length 
were called an inch, and then the others as in the table. Long measure 
11 Employed for denoting the distance of places, and for measuring any 
thing where length only is concerned. When measure is applied to sur- 
taces, where length and breadth are both concerned,' it is called square 
measure. A square inch is a square measuring an inch on every side. 
The table of square measure is made from that of long measure by multi> 
plying tlie several numbers of the latter into tliemselves. Thus, 12 inches are 
a foot in length, a square foot then is a square which measures 1 loot, or 12 
inches, on every side, and contains 12X12=144 square inches. 3 feet 'm 

, length make a yard ; a square yard is a s(^uare measuring 3 feet 

j on each side: but such a square contams (s^c ^g-ure) nine 

I (3X3=9) squares measuring a foot on each side, or 9 squai'e 

— i — j— feet; and when we say that a surface contains so many square 
_J« J — I feet, or square yards, we mean that the surface is equal to 
inch a number of squares measurinff a foot or a yard, on each side. When 
measure is applied to solids which have lei^, breadth, and thickness, it 
ig called solid or cubic measore. A solid inch is a body, or block, 
having six sides, each of which is an mch 
square, and the number of inches in a solid 
foot is equal to the number of sudi blocks 
that would be required to make a pile a foot 
square and a foot high. Now it would 
require 144 blocks to cover a square foot 
one inch high. Hence to raise the pile 
twelve inches high would require twelve 
times 144=1728 flocks or inches. In like 
m^ner it would require 9 solid blocks, a 
foot each way, to cover a square yard'to 
the height of one foot, and 3 times 9=27, 
to raise it three feet, or make one solid 
jfard. This wili be obvions from oq uispep* 
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VIII. CLOTH MEJfSURE, 



24 inches make I uail, na, 
4 nails " 1 quarter, qr. 

4 quarters " 1 yard, yd. 



3 quarters make 1 eil Flemish, E. * • 1 
6 qiiartei-8 " 1 ell Englisli, E.E. | 
37.2 in. « 1 ell Scotch, E.S. 



iX. SQ^UARE MEASURE, 



I 144 inches make 1 sqv^re foot, ft. 



9 feet 
} .3Ci yards, 
' 272i feet, . 
I 40 rods 
I 4 roods, 
I 640 acres 



1 sq^yard, 
1 sq. rod, 
1 sq. rod, 
1 rood, 
1 acre, 
1 sq. milQ, 



yd, 
rd, 
rd. 

r(K 

acr. 
mi. 



in. 144 
1296 

39204 
1568160 
6272640 


ft. I'yds. 
9 1 

2724 804 
10890 1210 
435601 4840 


rds 

1 

40^ 
160 


ro. 

1 

4 


mi. 

t 


10 sq. chains make 1 acre, acr. 
6400^*chains make 1 Sq. mile, tni. 



X. SOLID, or CUBIC MEASURE. 



1728 inches, in, make 1 foot, ft^ 
27 feet " 1 yard, yd. 

128 feet " 1 cord, cor. 



in. 1728 j feet 1 I yard cord I 
46656 27 1 1 
221184 1 128 1 42^ 
40 ft. of round timber, or 60 ft. of hewn timber, make 1 ton, ton. 



XL WK^E MEASURE.* 



AgiUjf, ^Is, make 1 pint, pt. 


cti,23l'pt 1 


qteJgul. 




■73 




2 pints '* I qnnri, t^i. 


ill. 57i 


2 


1 


P e- 


a 


31 i gail-na « 1 barrel, btir. 


231 


M 


4 I 




' 




7276^ 


S52i i263ii; j; 






2 bfirt-ela " 1 hogsnciwlj hhd. 


14553 


5041 252 €b\ 2 1 






2 hf>jj^he:id3 ** I pipe, j?. 


29106 lOOS; 504 1E6I 4[ £ 


1 




2 pipes " Iton, ^ 


68212 3016 lOOS 252 sl 4 


2 


1 



tion of tbe diagram. The cord of wood is sometimes called eight feet 
In this case four feet in length, four in breadth, and one in hei^ht=:16 
solid feet, is called one foot; or eight feet in length, four in breadth, and 
six inches in height, a foot, that is, 1-Sth of a cordis called one foot, 
2-Sths, two feet, &c. In measuring lands, roads, &c. the distances ara 
usually taken in chains and links. In ordinary business, feet and inches 
are the most common measures. Many mechanics, however, now take 
dimensions in feet and tenths of a foot, instead of inches, and if aH would 
do the same, they would find all their calculations much more simple and 
easy. By forty feet of roond timber^ in the table of solid measure, is 
meant so much round timber, as will make forty feet after it is squared. 

* Four pounds Troy weight of wheat gathered from the middle of tlie 
ear, and well dried, were called one gallen, and this was the original 
standard of all English measures, both liquid and dry, and this wtis the 
same as the present wine gallon. But m time it became customary to 
u.^e^a larger measure in selling cheap liqnors, and this custom at length 
established the beer measure, which bears about tlie same proportion tj 
wine measure tliat avoirdupois does to troy weight. 7'lie dry mcHsuro 
was also made larger tlian the wiue measure, and was at length estabJisiicd 
at about a mean between wine and beer measure. By wine measnr^ are 
measured wine, all kinds of spirits, cider, vinegar, oil, &c. By Iwcr 
measure are measured ale and beer, and by dry measure arc measured aj 
4* 
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_.^ XIL BEER MEASURE, 

^ pints, pto. make 1 quart,. qt, [l cubic 70i qt. 1 g.lLl&ir.lhhiL 
4quarU ** 1 gallon, «-«/. l inches 2d2j 4l ti i 

36 gallons •< 1 barrel, bar. \\ 10152 144 St>| 11 

54 gallons «* 1 hogshead, A/td.'j 1622S| 21G| 64 l^i 1 



XIII. DRY MEASVRJi. 










2 pints, pU. make 1 quart, qU 
4 qiiartd *• 1 gajlon, gat, 
8 quarts / «* 1 peck, pk, 
4penk8 " 1 bushel, bu. 
8 hushels " 1 auaitcr, qr, 
4 quarters " 1 chaldron, cA. 


cu. 8a.6 pt.I 

in.67,2'^ 2 

268.8 8 

537.6 16 

2150.4 64 

17203.2 512 


1 

8 

82 

256 


1 
i 

8 
64 


I 

1 


1 
8 



XIV. 



60 seconds, '' toake 1 miuute, ' 
60 minutes '* 1 degree, ° 

80 decrees " 1 sign, «. 

12 si^ns, or 360^ " 1 circle. 



CIRCULAR MEASURE* 

eoi 




XV. MISCELLANEOUS.^ 



12 things make 1 dozen, doz, 
12 dozen " 1 gross. gs, 

12 gross *' 1 great gross. 
20 things . «* 1 score. > 

24 sheets of paper, 1 quire. 
20 quires make 1 ream. 
112 pounds " lf(|iuntal. 
10 things -' ' ' 



10 desms 
10 gross 

6 points 
12 lines 

4 inches 

6 feet 



\ dosm. 

1 gross. 

1 gr«at gross. 

ifine. 

1 inch. 

1 hand. 

1 fathom. 



5 feet make 1 pace. 
BOOKS. 
When a sheet is folded into two 

leaves, it is called Folio. 
When folded into 4 leaves, it is 

called Quarto, 
When folded iikto 8 leaves, it is 

called Octaioo. 
When folded into 12, It is called 

Duodecimo^ or 12mo. 
When folded into 18, it is called 

I8mo. 
When foMed into 24, it is called 

24s. 



kinds of dry goods, eom, grain, salt, roots, fruit, &c. A standard bcshel 
is lS\t inches diameter and 8 inches deep. The statute bushel formeasur* 
ing coal, aslies and lime, in Vermont, contains 88 quarto, or 2553.6 cubic 
inches. 

* Every circle, without regard to ito size, is mpposed to be divided^ 
into 360 equal parts, called degrees, and these again to be subdivided into 
minutes and seconds ; so that the absolute quantity expressed by any of 
t]?ese denominations must always depend upon the size of the circle. In 
tlijB meastire are reckoned latitude, longitude, the plknetary motions, &c* 

•j- The habit of reckoning by the dozen is well adapted to the English 

' meUiod of reckoning money; articles which were 4s. a dozen, being 4d. 

apiece, 7:5. a dozen, 7d. apmce, &c. Points, lines and inches are used in 

njeagitt'ing tlie length of clock pendulums. Hands are used in measurin" 

tlio lieight of horses, and fathoius in measuring depths at sea. , ** 



118, 139, 140. REDUCTION. * ^ 

1. RBDUCTION. 

138. Reduction il the method of changing nuns&ers from 

one denomination to another, without altering their Talue. (40) 

1. In £4 8s. 5d. Sqrs. how many farthings,'? 

£ 8 d ars ^^ Jei«20i. there are 20 times as many sliillingf 

4 8 5 3 »«• there are pounds; we therefore multiply the 

Z^° ** * pounds by 20, and to the product, 80s. join the 8s. 

^ makingr 88s* Then because ls.=12d. there are 12 

g« times as many pence as there are shillings ; wt there*- 

~^* fore multiply the SSs. by 12, joining the 5dv to the 

product, and thus find £4 Se. 5d.=1061d. Again,. 

^Q^ 6a ld.=4qr. we multiply the pence by 4, joining the 

•2 8ar. to the product, and thua find £4 88. 5d.3qr.= 

, 4247 farthings* This process is called Reduction 

lOSld. Deaetndingt because hf it numbers of a higher deno- 

"^^^ ffiination are brought into a lower denomination. 

4247qr. An*. , 

• 2. In 4247 farthings, how many poundsl 

A \ 4M7 ^^ it takes l^r. to make 1 penny, there i^re evidently 

" ** ™*"y P®**** *° 4247qr. as th^re are times 4 in liiat 

,o\ iA<j-i o„,. number. We therefore divide by 4, and the quotient 
l£ ) lUbl— iJqr. jg jQgj ^ ^^^ ^^ ^^gj. rj,^^^ ^ jj ^^g j2 p^jj^^ 

o I A \ Q I Q K^ to make Is. there will be as many shillings as there are 

2 1 0)8|S-»M. ^j^gg j2 jjj 1061=888. 5d. Again, as it takes 208. to 

r*^Q make £1, there will be as many pounds as there are 

** "*• times 20 in 88s.=£4 6s. Thus we find 4^i7ar.« 

£4 8s. 5d. 3qr. tThis process is called Reduction jiscending, beoanae 

by it a lower denomination is brought into a higher. By these examples 

it will be seen that Reduction Ascending and l>eBcending mutually prove 

each otlier. 

As a process similar to the ahove may be employed in the 
reduction of time, weights and measures, as well as moneys, 
it may be stated in the following general terms: 

140.— RKDUCTipjf Ascending. 

Rule. — Divide the loviFest 
denomination by the number 
which it takes oi that to make^ 
one in the next higher deno^ 
minatioii; and so continue to 
do, till- you have brought it 
into the denomination le- - 
quired. 



139.^Reduction Descending. 
Rule.— Multiply the high- 
est denomination by that 
number whicl^it takes of the 
next low^er to m&ke one in 
the higher, adding the num- 
ber, if any, of the lower de- 
nomination; and so' proceed 
to do, till it is brought as low 
as the question requires. 



REDUCTION. 



140. 



QUESTlO^eS FOR PRACTICE. 



English Money 

i. In £65 4s. 6d. 2qr. how 
many farthings ? 

2. In £1465 Hs. 5d. how 
many fanhings? 
' 3. In $^47 4s. how many 
shiiiinj^s? 

4. in 29 guineas, at 28s. 
ho- ' '^'^jny farthinjjis? 

b, in 40 guineas how many 
pounds? 



1. In62613qr. how niany • 
poujids ^ 

2. In 1407092qr.howmar.y 
pounds ? 

8. In 286s. how many dol- 
lars? 

4. In SS976qr. how many 
guineas? 

5. In £56 how many gm- 
Rcas? 



Time. 



1 . In 4d. 22h. 4m. 20s. how 
many seconds? 

■2. How many minutes in a 
year? 

3. IIgw m?i.ny hc^^rs in a 



L^w.'^ia^i 



1. In I3lb. now many 
grains? 
. ' 2. In22lb. 6oz. lOpwt.how 

many grains? 



1. In 425060s. how many 
days? 

2. In 525960m. ho\v many 
years ? 

3. In 876600h. how many 
centuries ? 

Troy Weight. 



pound 
Avoirdupois Weight. 



1. In 74880gTS. how many 
pounds? 

2. In 129840gr.liow many 
>unds? * ' 



1. In 4 tons how many 
oitnces? • 

2. In 7cwt. Sqr. how many 
dr. I rrU? 

8. In lS61b. how many 
owices? 



Lonii: Measure 



1. In 143SS0OZ. how many 
pounds? 

2. In 222-203 drams, how 
many cvvt. ? 

S. In SI860Z. how many 
pounds? 



1. In26-rdds how many 
yards? 

2S As 5i yt 

ivc iruiltiply tlie rcxisb; 



5i^5.5 



As 5i yds. malic 1 rad, 
5^. To render the iii«l- 



1?,0 liplication" by i more 
130 e;iBV, we reduce it to 

decimals/ 1 30)and then 

143.0rJ. proceed as in decimals. 
- (122) 



1. In 143 yards how many 
rods? 

Here v/e reduce i 

5.5)MS.0(2Crd. to u decimal, as be- 

ilO fore, ai-:d divide an 

indecimaU,(128). 

SiiO Wheiiever uiVac- 

SCO tjon occurs, it im;jj» 

— bo clianged to a 

decimal, and used 

as such. 



r^" 



IS9» 140. 
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2. In 3 miles how many 

feet? 

a. In47m.5fu. 16ra.l2ft. 
6 in. bow many inches? 

4. How many inches round 
the earth? 



3. In 15840 ft. how many 
miles? 

3. In 3020838 in. how ma- 
ny miles? 

4. In 1578424320 in. how 
many degrees? 



Cloth Measure. 



1. In 59 yds. how many 
nails? 

3. InS62E.£. 2 qr. haw 
many nails? 

3. In 576 E. F. how many 
quarters? 



Square Measure 



1. In '944 nails how many 
yards? 

2. In 7248 nails how mans 

E. ells? 

di In 1728 qr. how many 

F. ells? 



1. In 1500 acres how many 
rods? 

2. In a township 6 miles 
square, how many acres? 

3. In 24 square yards, how 
nany inches? 



Solid Measure, 



1 . In 24000 rd. how many 
acres ? 

2. In 23040 acres how ma- 
ny miles ? V 

3. In 31 104 in. how many 
square yards? 



1. How many inches in 2 
cords of wood? 

2. How many inches in 27 
tohd yuds? 



in 



1. How many coids 
442368 solid inches? 

2 In 12597i;2 in. liow 
many yards? 



Wine Measure. 



1.' In 178 hhd. how many 
j|)ints? 

2. In 5 pipes how many 
gills? 



Beer Measure, 



^ 1. In 89712 pt. how many 
hogsheads ? 

2. In 20160 gills how many 
pipes ? 



1. In 8 barrels how many 
pints? 

2. In 14hhd. how many 
quarts? 

Dry Measure 

1, In 9 quarters how many 
pints? 

2. Reduce 86 bu. 2 pk. 6 qu. 
1 Dt. to pints. 



U In2304pts. how mnltf 
barrels? 

2. In 3024 qts. how msmy 
hogsheads? 



1. In4608pts. how many 
quarters? 

2. Reduce 8349 pints ta 
bushels 



4a 



BEPUCTION. 
Circular Measure. 



• 141,143 



.i 



1. In 6 signs how many 
minutes? 

2. In 47° as' 15" how many 
seconds? * 



1. How many signs in 
10800 mintites? 

2. In 170595" how many 
degrees' 



REDUCTION OF DECIMALS. 



141. 1. Reduce 4 ounces 

to the decimal of a pound. 

, 4oz.=^ lb. As 1 lb. is 

16)4.0(.25 16 oz. 4oz. are 

^ -^ of a pound, 

and -^ reduced 

to a decimal, 

(130) is .25 of a 

pound. 



80 
80 



2. Reduce 3 inches to the 
dc-cimal of a yard. 



i;2)3.0(.25 
24 

60 

'3)0.2500 

0.0833+ 
Ans. 



3 inches=T^ of 
a foot, and fV 

=0.25 ft. and 0.26 
ft. are reduced to 
yarda by dividing 
them by 8, (140). 
The sign + denotes 
that more decimal 
figures may be had 
by adding more ci- 
jjiers. 



3. Reduce 8 hours 24 min. 

to the decimal of a day. 

6(1)24. 24m.==:|^h.=0.4h. 

— then8h.24m.=8.4h. 

24)8^ and 8.4h.«^d.== 

0.35d.^-^^^^^^y- 



14!S. 1. How many ounces 
are 0.25 of a pound? 

Pounds are reduced to 
.25 ounces by multiplication, 
16 (189) and .251b. muki- 

pli^d by 16, the ouiJce:s 

150 in a pound, the product 
25 (122) is 4 ounces. 

oz. 4.00 

2. How many inches are 
0.08S3-f of a yd 

Yards are reduced to feci 

0.0S83 by multiplying, them by 3, 

3 and feet to inches b3Lmul< 

tiplying by 12, (139.) 

0.2499 Here it will be seen, by 

12 comparing this with the 

example at the left hand, 

2.9988 that there is a loss of 12 

ten thousandths of an incli, 
on account of the decimal being in- 
complete. 

S. In 0.85 of a day, how 
many hours and minutes? 

To reduce days ts 
hours, we multiply 
by 24, and the pro' 
duct is 8.4 h. and 
.4 multiplied by 60 
gives 24 .minutes; 
Sien 0.35 d.=8 b* 
24 min. 



. 0.35 
24 

140 
70 



h. 8.40 
60 



m. 24.00 



The above methods of changing decimals to integers of a difi^reot do» 
aom$Datioii, and the reverse, are called the Reduction of Decimals 



(3, 144, As. 



143. To reduce eompotmd 
numbers io decimdU of the 
highest dmominatio7i. 

Rule. — ^Divide the lowest 
denomination (annexing one 
or more cipher, as shall be 
found necessary) by the num- 
ber which it taJkes of that to 
make one of the next higher 
denomination,(l26)and write 
the quotient as a decimal of 
the higher; divide this higher 
denomination by the number 
which it takes * to make one 
still higher, and so continue 
to do till it is brought to the 
decimal required. 



REDUCTION 
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144. To find the value of a 
decimal in integers of a lower 
denomination. 

Rule.— Multiply the deci- 
mal by that number which it 
takes of the next lower deno- 
mination to make one of the 
denomination in which tfie 
decimal is given, and point 
off as in the multiplication of 
decimals. (122) Multiply the 
decimal part of the product 
by the number it takes of the 
next lower denomination to 
make one of that, and so on; 
the several numbers at the left 
of the decimals will be the 
answer. 



QUESTIONS FOR PRACTICE. 



to 



1. Reduce 0.5303 rod 
yards, feet and inches. 

0.5303X5.5=2.91Ge5yd. 

0.91665X3=x2.74995ft. 

0.7499oX12=8.9994in or 
2yds. 2ft. Dm. nearly, Ans. 



ii. In 0.5125Z. how 
shillings and pence .^ 



many 



^ I, Reduce 2 yards, 2 feet, 
and 9 inches to the decimal 
of a rod. 

12)9.00(0.75 ft. 

' 3)2,75(0.9166 yd. 

5.5)2.9166(0.5303 rd. Ans. 

2. Reduce 10s. 3d. to the 
•decimal of a pound. 

3d. =^3^8. =0.258. and 
J0.25s.=ia^s|.=0.5125/. 

3. Reduce 3qrs. to the de- 
cimal of a shilling. 

4. Reduce 12s. 9d. 3qr. to 
<lic decimal of a pound. 

145. In computing interest, it is common to consider 90 
days one month, and 12 months a year. 



3. What 
0.0625s.? 



is the value ol 



4. What is the value 
0.640625/. in integers.^ 



of 



Reduce 8 months 21 days 
to the decimal of a year. 
21d.=§iin.=0.7m. and Sm. 
2icr.4^.=s0.725yr. Ana 



Reduce Q.725 year to 
months and days. 

0.725X12=8.7mo.and 
0.7X3()«21d, , 



COMPOUND NUMBEBS. ' 



146, 147, 14& 



a ADDITION. 

140. 1. A Benon gave £2 17fl. and 8d. for « load of bay, £1 6a. 3d. 
ibr 6 boriieU of wheat, and lOs. 4d. for a load of wood; wliat did the 
whole eoiti 

As we may very evidently add pence to pence, shillings 
to shillings, &c. we write down the nnmbers so that pence 
shall stand under pence, shillings under shillings, and so 
on. We then add the pence, and find their sum to be 
15d. but as 12d.=ls. 15=ls. 8d. We therefore write 
down Sd. under the column of pence, |uid reserve the Is. 
to be ioined with the i^hillings. We now add together 
the shillings, which, with the Is. reserved, amount to 33s. 
=jCl 13s, we therefore write 13s. under the column of 

Lastly, wc 



{. «. a. 

2 17 8 

15 3 

10 4 

4 13 3 Ans. 



4 13 3 proof. 

shillings, and reserve the £1 to be joined with the pounds. ^, ,_ 

add the pounds, and joining tlie £1 reset vcd, write the amount, £4, un- 
der the column of pounds; and thus we find the whole eost to be £4 19b. 
3d. llie above process is called Compound Addition. 

COMPOUND ADDITION 

147. Is the uniting together of several compound numben 
into one sum* (48) 

RULE 

148. Place the numbers to be added so that those of the 
same denomination may stand directly under each other. 

Add the numbers of the lowest denomination, and carry 
for that number which it taltes of that denomination to make 
1 of the next higher, writing the excess^ if any, at the foot 
of the column. Proceed witn each denomination in the same 
way, till you arrive at the last, whose amount is to be set 
down as m Simple Addition. 

PROoF.-r-The same as in Simple Addition. 

QUESTIONS FOR PRACTICE. \ 



ENGLISH M 

£ s. d. qr. 

47 7 6 2 

3 9 4 3 

15 13 9 1 


ONEY. 

£ s. 
48 10 
13 16 
19 P 


d. 
101 

H 


TROY W 
lb. 02. pwt. gr. 
17 3 16 15 
13 2 19 16 
15 6 10 8 


EIGHT. 

lb. oz. pwt. gr. 
14 10 18 20 
18 10 17 
27 10 4 28 






TIME 

xno. w. d. h. m. 

5 8 8 23 41 
3 1 6 15 10 

6 19 57 


yr. d. h. m. 

6 320 21 17 
17 100 7 49 

4 26 22 86 


AVOIRDUPOIS WEIGHT. 
T.cwt-qr. lb. os. lb. fz. dr. 
2 16 1 15 8 15 15 15 
2 12 2 10 7 8 12 13 
1 7 8 5 13 4 10 11 


. 


— - 
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LONG MEASURE. WINE MEASURE. 

mi. fu. rd. ft. in. cleg. mi. fu. rd. 

37 3 U 12 7 mS 67 7 26 

18 7 36 9 4 1:24 63 C 14 

23 6 12 14 9 101 40 34 



112 

210 



CLOTH MEASURE. 

qr. na. E. E. qr. na. 

3 2 18 4 2. 

2 3 26 2 3 

1 2 10 3 2 



SQUARE MEASURE. 

Bcr. TOO, rds. rds. ft. 'in. 

66 3 37 36 179 137 

39 2 28 19 236 63 

75 1 18 12 111 141 



SOLID MEASURE. 



hhd. gal. qt. t. p. hhd. ffal. qt. 
39 62 3 4 1 1 %7 'f 



16 27 1 
36 16 2 



6 1 41 
3 1 19 



BEER MEASURE. 

ba. ral. qU hlfd. gal. qt. pL 

6 24 '3 49 40 1 

4 13 2 76 38 3 

3 29 4) 93 17 I 



4 
16 



DRY aiEASURE. 

bu. pk. qt. bu. pk. qt pt 

7 12 ^071 

6 3 7 18 3 (L 

4 2 6 10 1 4 1 



CIRCULAR MEASURE. 



cor. 


ft. 


in. 


yd. 


ft. 


in. 


o 


; 


// 


8. 


o 


/ 


if 


18 


120 


1016 


79 


22 


1412 


26 


17 


18 


2 


10 


45 


30 


24 


80 


159 


43 


17 


687 


17 


49, 


66 


4 


16 


40 


19 


40 


116 


1000 


17 





249 


12 


35' 


24 


3 


24 


26 


10 



If a man purchase a yoke of 
oxen for £15 Ss. 8d., four cows 
for £20 10s. 6d., and a horse 
for £26; what did they aU 
cost? Ans. £61, 16s. 2d. 

The floors of 4 rooms in a 
certain house cover 5rd. 24in. 
of land; the remaining room 
Ird. 1yd. 1ft; and the walls 
and chimney cover 2rd. llin. ; 
how much land does the whole 
house occupy? 

Ans. 8rd. 1yd. 1ft 35in. 
5 



' A certain field has four-sides^ 
whose lehgtlis are as follows: 
4ch. 271in. 5ch. 191in. 4ch. 
501in. and 6ch. 4]in. ; what ia 
the distance round it? 

Ans. 20ch. 

What is the weight of 3hhd« 
of sugar, the first weighing 
lOcwt 201h.; the 2d, 9cwt. 
Iqr. 15oz. ; and the 3d, llcwt 
151b. 14dr.? 

Ans. 1 ton, 10 cwt 2 qr. 7 Uk 
15 oz. 14 dr; 



so 



9UBTBACTION. 



B. SiifittiKtiotf* 



149, ,160, Ui. 



4 
3 


s. ' d. 
U 3 
7 6 


Gain 1 


4 9 


r«wf 4 


12 S 



149* 1. A person boa^t a cow for £3 Ts. 68., and sold it for £4 12s. 

34., how much did he gain 1 

We write the less namber under the greater, so that 
pence shall stand under pence, shillings under shU- 
lingS; and pounds under pounds; we then begin at 
the right hand, but as we cannot take 6d. from 3d., 
we borrow from the 12s. Is.zzl2d., which we join with 
the 3d., making Idd., and then 6d. from 15d. leaves 
9d., which we write under the pence. We nowpr6- 
ceed to the shillings, but as we have borrowed Is. nrom 
12s. we call the 12s. lis., and 7«. from lis. leaves 4s., 

and lastly, £3 from £A leaves £1. Thus we find that he gained £l 4a. 9d. 

The above process is called Compound Subtraction. 

COMPOUND SUBTRACTION 

150. Is the takingr of one compound number &om anotther, so 
as to find the difference betweea them. (42) 

RULE. 

151. Write the less number under the greater, so that the 
pajtts which are of the same name may stand directly under 
each other. 

Begin with the lowest denomination, and take the number in 
the lower line from the one standing over : proceed in the same 
way with all the denominations. 

Should the number in the upper line be less than the one 
standing under it, suppose as many units to be added to the 
upper number as will make a unit of the next higher denomina* 
ti^n, remembering to diminish the number in the next place in 
the upper line by 1. 

Proof. — The same as in Simple Subtraction. 

QUESTIONS FOR PRACTICE. 



ENGLiSH MONEY. 

£ s. 4. £ s. 
Borr. 149 10 8 791 9 
Paid 86 12 4 197 16 


4 2 


TROY WEIGHT. 

lb. oz. pwt. gr. lb. oB. pwt «w 

440 6 16 So 27 8 12 10 

60 8 19 12 19 4 16 19 


Due 62 Ifi 4 




TIME. 

4. h. m. f. yr. d. 

17 13 27 19 12 126 
12 16 41 35 4 204 


h. m. 

17 4 
16 12 


AVOIRDUPOIS .WEIGHT. 
lt>. oz. dr. to. cwt. qr. lb. osk dr. 
84 10 8 9 11 3 19 4 11 
76 14 9 .3 12 1 20 9 7 


.J. . 







m,issL 
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LONG MEASURE, 
yd ft in. der. mi. fur. rd. ft. in. 
85 i m 3? 40 3 22 8 Tf 
16 1 11 17 45 1 87 9 3 



CLOTH MEASURE, 

yd. qr. na. £. E. qr. na. 

36 1 2 432 3 1 

19 1 3 ITT 3 2 



SQUARE MEASURE.^ 
acr. ro. rd. ft. ~. rd. ft. in. 
29 3 10 156 25 28 110 

24 3 25 158 19 105 101 



SOLID BfEASURE. 

eor. ft. in. yds. ft. in. 

264 105 1101 79 22 t)27 

146 115 1640 22 25 1525 



A man sold a piece of land 
for £735 lis. 6d., and receiv- 
ed at one time £195 13s« lid., 
and at another, £61 5s3. ; how 
much remains due ? 

Ans. £478 ISs. 7d. 



WINE BfEASURE. 

g9l. qt, pt. gj. hhd. 15^. ql. pu 

48 1 1 63 36 3 I 

24 3 1 69 42 3 1 



BEER BflSASURE. 

ba. eaL qt, 

19 13 3 



hhd. gal. qt. pt. 
120 63 
60 47 1 1 



JL 



D9.y MEASURE. 

bu. pk. qt. pt. qr. bu. pk. qt. pt. 

11 1 1 6 6 2 7 

61 7 04 63 51 



CIRCULAR MEASURE. 

O t II 8 ^ ' 

120 45 33 i 14 'IS 

80 51 48 18 44 



A person, having G24 3rard8 
3qrs. of cloUi, sold at one time, 
247yds. Sqrs., and at ano^er, 
114yds. Iqr. ; how much has 
he left? Ans. 263 ;|(ds. 



152. In computing interest, the month is commonly ret&oned 
30 days, and the year 12 months. (145) In working the follow- 
ing questions,^ in place of the months, write the numbezs of the 
months. (137) 



A note was on interest from 
Dec. 29, 1825, till June 22, 
1828 ; what was the length of 
time ? 

years, mo. davs. 
1828 5 2& 
1825 11 29 



9 5 23 An^. 



How long was that note on 
interest^ which was given, 1826^ 
January 3^ and paid August 1, 
of the same year ? 

Ans.6m.28d. 

Howr, long from 1822, Aprii 
2}, to 1826, March 15? 

Ans.3yr. lQmo.{Md. 
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MULTIPLICATION AND DIVISION. 



103, 15«. 



Q. JUttlUitUtiition a^ntr B{ti{fiifon. 



153i 1. What will 61b. of coflfee 
(Oft at Is. 6d. 3qr. per pound ? ' 

The costofClb. is 

s. d. qr. evidently 6 times 

1 6 3 the cost of lib. ; we 

6 therefore 'mullijjly 

[ I the price of lib. by 

A 08. 9 4 2 6 ; thus ^r> times 3qrs.' 

are IBqr.n^. 2qr., 

of which we write down the 2qr.. 

and reserve the 4d. to be joineJ 

with the pence. We ' then say 6 

limes 6d. are 36d., and 4d. reserved 

are 40djiz3s. 4d., of which we write 

down the 4d., and*reserve the 3s. to 

be joined with the shilling. Lastly, 

we say 6 times Is. are 6s., aaid Ss. 

reserved are 9s., which wo write 

down, and the work is do&e. 

2. What will 47 yards of cloth 
eost at Hs. 9d. per yard ? . 

We first multiply 
9d. by 47, and di- 
viding the product 
423d. by 12, fiiui 
S5s. 3d. to be the 
cost of 47yd. at M. 
Again we mullipK' 
35s.3d. 17s. by 47, and 
write I tho partial 
products, which 
are shillings, under 
tlieSSs! Those ad- 
ded together make 
834s., which divid- 
ed by 20, give £41 
I4e., and bringing down the 3d., we 
faavc £41 14$. 3d. for the whole cost. 
This method will prevent the neces- 
sity of dividing this rule into a varie- 
ty of cases. 

By comparing the corresponding 
ecamples iq toe two columns, it 
, will be seen that they mutually 
prove each other, and this arrange- 
ment prevents the necessity of m- 
sertbg the answers under the ques- 
tions, they being found in the adja- 
cent quMtioos, 



s. d. 

17 9 

47 

12)423d. 



: 110 
68 

Sl0)83i4s. 

A. £41 14s. 3d. 



164. 1. If 61b. of coffee cost 9s. 
4d 2qr,f how much is that per lb. ? 
If we divide the 
price of 61b. mto 6 
equal parts, one of 
those parts must be 
the price of lib. To 
do this we fii-st seek 
how many times 6 in 
9s., and ivrite Is. ftir 
the quotient. We 
then multiply and 
subtract as m Simple 
Division. Wc then 
multiply the remain- 
der, 5s., bv 12, adding 
tlie 4d. (1^9), and di- 
vide the sum 4Qd. by 
6, which gives 6d. for 
.a quotient, and 4d. 
remain, which reduced to farthings, 
and the 2qrs. added, make ISqrs. 
These divided by 6, give Sqrs. for 
the quotient. Thus we find the price 
of lib. to be Is. 6d. 3qrs. 

2. If 47 yards of cloth cost £41 
14s.' 3d., what is tliat per yard ? 

Here we divide 
£ s. d. the whole price by 
47)41 14 3(£0 the whole quantity, 



s. d. qr. 
6)9 4 2(ls, 
6 

3 

12 

6)40(6d. , 
36 

4 
4 

6)18(3qr. 
18 



20 

47)834s.il7s. 
47 

SfiT 
329 

"sT 

12 

73 
35 

47)S3(9d. - 
423 



as before.* As 47 
is not contained in 
the pounds, we 
place a cipher in 
the quotient and 
reduce the pounds 
to shillings, adding 
the 14s. Dividing 
834s. by 47, we 
^et 17s. m the quo- 
tient. The remain- 
der, 36s., reduc- 
ed to pence, and 
the 3d. added, give 
423d., which di- 
vided by 47, give 
9d. in the quotient. 
Thus we find the 
price of one yard 
to bo 17s. 9. 



155-158 
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COMPOUND MULTIPLICA- 
TION 

155. Is the method of find- 
ing the amount of a compound 
number by repeating it a pro- 
posed numbier of times (43). 

RULE. 
157. Write the multipliter 
under the lowest denomination 
of the multiplicand. Reserve 
from each product as many 
units as may be had of the 
next higher denomination, and 
^viite down the excess, adding 
the number reserved to the 
next product. 

Note. This rule is susceptible 
of the same contractions as Simple 
Multiplication. 



, COMPOUND DIVISION 
156. Is the method of sepa- 
rating a compound number in- 
to any proposed number of 
equal parts (44 )i 

RULE. 
]58. Write the numbers ajs 
in Simple Division, and divide 
the several terms of the divi- 
dend successively by the divi- 
sor. Should the first term of 
the dividend be less than the 
divisor, reduce it to the next 
lower denomination, adding the 
number of the lower denomi- 
nation. Do the same with the 
several remainders. 

Note. — ^This rale is susceptible 
of the same contractions as Simple 
Division. 



QUESTIONS FOR PRACTICE. 



3. What will 6 cows cost at 
£4 6s.8d. apiece.? 

4. What will 9cwt of cheese 
cost at £1 lis. 5d. per cwt. ? 

5. What will 28 yards of 
broadcloth cost at lOs. 4d. per 
yard ? 

C. Wha't will 96 quarters of 
rye cost at £1 Ss. 4d. a qr. ? 

7. What will 47 yards of 
cloth cost at 17s. 9d. a yard ? 

8. How many yards in 17 
pieces, each containing 29yds. 
3qrs.? 

9. What will 94 pair of 
stockings cost at 12s. 2d. a 
pair? 

10. What will 512 bushels 
of wheat cost at 5s. .lOd. a 
bushel ? 

11. If a span of horses eat 2 
bu. 3 pks. of oats in one week, 
hew many will they eat in 25 
weeks.' 

5* 



3. If 6 cows cost £26, how* 
much is that apiece ? 

4. If 9cwt. of cheese cost 
£14 2s. 9d. how much is that 
per cwt .? 

5. If 28yds. of broadcloth 
cost £27 Is. 4d. what, is that a 
yard ? • 

6. If96qrs of lye cost £112, 
how much is ihat a qr. ? 

7. If 47yds. of cloth cost 
£41 14s. 3d. what is that a 
yard? 

8. In505 yd. 3qr. how many 
pieces of 29yd. 3qr. each? 

9. If 94 pair of stockings 
cost £57 3s. 8d. what is that a 
pair ? 

10. If 512 bushels of wheat 
cost £149 6s. 8d. what is that 
a bushel ? 

11. If a span of horses eat 
68bu. 3pk. of oats in 25 weeks 
how much is that a week ? 
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■ 159. 1. How mony seconds 
li 2S years of 365d. 6h. each? 
Ans. 8^3612800. 

2. How many seconds from 
the birth of Clmst to the end 
of the year 1824, allowing 
365d. 5h. 48m. 578. to a year ? 

Ans. 57559853088. 

3. How many seconds in 8s. 
12^ 14' 26"? Ans. 908066. 

4. How many inches from 
Montpelier to Burlington, it 
being 38 miles ? 

Ans. 2407680. 
• 160. 5. Three men carried 
in 91bu. of potatoes in baskets ; 
one carried Ibu. 2pk. one Ibu. 
and the other 3pk. at a time, 
and they all went an equal 
number of times; how many 
times did they go ? 

1 bu. 2pkzz6pk. As thejr alto- 

1 bu. . m 4 g-etber carried 13 

3pk.z=3 pks. each time, 

— ihey evidently 

l^k. went as many 

' 91 times as thetc are 

4 tim^8l3{inyibu. 

after being re- 

13)364(28 times duced to pecks, 

2G i. e.) in 364pks., 

— which we find by 

104 dividing, to be 2S 

104 times. Hcuce 



When it is required to find 
now m^ny times several quan- 
tities, taken one of each at a 
time, may be had in a given 
quantity ; 

RuLE.—Redoce the given 
quantity to the lowest denom- 
ination mentioned for a divi- 
dend : reduce one of each of 
the other quantities meAtion- 



od to the same denomination, 
and add them together for a 
divisor — ^the quotient will be 
the nun^ber of times required, 
d In £33, how many guin- 
eas, pounds, dollars and shil- 
lings, of each an equal num- 
ber? Ans. 12. 

7. A person wishes t» draw 
off a hogshead of wine into 
gallon bottles, two quart, quart 
and pint bottles, of each an 
equal oimnber ; how many must 
he have ? 

Ans. 33 bottles of each kind, 
and 9pts.' over. 

8. tf 4 men spend each 143. 
Id. at a tave,m, wliat is the 
whole bill? Ans. £2 16s..4d. 

9. What will be the weight 
of 12 siJver cups, each weigli- 
ing lib. loz. Ipwt 20, grains.? 

10. What will 700 bushels 
of potatoes cost, at Is. 3d. a 
bushel? Ans. £43 15s. 

11. How much wood in*27 
loads, each containing 1 cord 
18ft,? Ans. 30cor. 102ft. 

12. If 4 men spend at a tav- 
ern £2 16s. 4d., what must 
each pay ? 

13. If 12 silver cups weigh 
131b. loz. 2pwt, what is the 
weight of each cup ? 

14. If 700DU. of potatoes cost 
£43 15s. what is that a bush- 
el? 

15. If 27 loads contain 30 
^ cor. 102fl;. of wopd, how much 

»o each' load? 

6, If a person travel 32rd. 
3ft. Ip^in. in a minute, how 
' far would he go, at that rate, 
in 2 hours ? 
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17. If a man drink a pkit of 
rum a day, how much will he 
drink in a year ? 

And. 45gal. 2qt Ipt 

IB. How many barley corns 
will reach round the world, 
supposing it to be 25020 
nules ? Ans. 4755801600. 

19. Divide $120 among 4 
men, so that liie shares shall 
be to one another as 1, 2, 3, 4. 

Ans. 12, 24, 36, 48. 

20. How many steps of»2 
feet 6 inches, must a man take 
in going from Burlington to 
Boston, it being 190 miles ? 

Ans. 401280 steps. 

21. If a person travel 12mi. 
28rd. in 2 hours, how far does 
Jie go in a minute ? 

S§. How many lots, each 
containing three quarters of 
an acre, are there in a square 
nule ? 

Ans. 853 lots, and 40 rods 
over. 

23. If a vintner be desirous 
to draw off a pipe of wine into 
bottles containing pints, quarts, 
and. 2 quarts, of each an equal 
iiumber, how many must he 
have ? Ans. 144 of eachw 

24. There axe three fields, 
one containing 7 acres, anoth- 
er 10 acres, and the other 12 
acres and 1 rood ; how many 
shares of 76 rods each are 
contained in the whole ? 

Ans. 61 shares and 44 rods 
over. 

25. In 172 moidores at 36s. 
each, how many eagles, dol- 
lars and nine-pences, of each 
an equal number ? 

Ans. 92 of each, and 68 
nine-pences over. 



26. In 470 boxes of sugar, 
eac^ 261b., how many cwt ? 

Ans. 109cwt Ciqrs. l^b. 

27. If cigars cost one and a 
half cent each, and a person 
smoke 3 cigars per day, how 
much will it cost him for cigars 
during the months of January,. 
February and March, in a 
common year ? • 

Ans. 405 cents, or $4 5 cts, 

28. What is the difference 
between six dozen dozen and 
half a dozen dozen ? 

Ans. 792. 

29. What is the difference 
between half 9. solid foot and a 
solid half foot ? 

^ Ans. 648 inches; 

30. A note was on interest 
from March 20, 1819, till Jan. 
2§, 1824 ; what was the length 
of time? 

Ans. 4yr. lOmo. 6d. 

31. Divide £7 among 8 men 
— give A. 8d. more than %;,- 
and B. 8cl, more than C. Sic, j 
\srhat does H. receive ? 

Ans. 15s. 2d. H's share. 

32. A horse is valued by A 
at $60, by B at $69 50, and 
by C at $72 25; what is the 
average j udgment ? 

A. 1 ^CO . 

B. 1 69^ 60 The average in tlis 

C. 1 72 25 case is evidently 
— found by dividing the 

3)201 76 sum of the several 

judgments by the 

Ans. $61 26 number of appraisers. 

33. M, N, O, and P apprais- 
ed a ship as follows, viz. M at 
$6700, N at $9000, at $8750 
and P at $7380; what is the 
average judgment.? 

Ans. $7957 50 
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34. In 5529G00 cubic inches, 
howr many cords pf wood? 

Ans. 25 cords. 

35. A and B wishing to swap 
horses, and disagreeing as to 
the conditions, referred the 
matter to three disinterested 
persons, X, Y, and Z, whose 
judgments were as follows, viz., 
A said A should pay B $8, and 
Y said A should payB $6; but 
Z said B should pay A $5; 
what is the average judgment? 

Ans. A must pay B $3. 
i o In the exchange of 

Y 1 ©n c?Q articles, where, the 

Y 1 6 i^^g'"^"^ ^^ ^^® ^■^- 
Z 1 5 ®^^^^ ^^ partly on 

one side of the equal-: 
T?«f q K 1/L ity between them, 

14 B ^'^ P^'^'y °" ^^'^ 

H A other, subtract one 

• side from the other, 

J)J(J Ans. ^ai„(jer by the num- 
ber of referees for the average judg- 
ment. 

J36. C and D, wishing to swap 
.farms, referred the subject to 
O, P, Q, and R, and agreed to 
abide their judgment, whicli 
was as follows, viz. O said C 
should pay D $70 ; P said C 



should pay D $100 ;/ and Q 
said C. should pav D $55; but 
R said D should pay C $25; 
how was the matter settled ? 
Ans. C pays D $50. 

37. What ia the weight of 
4hhd. of sugar, e^ch weighing 
7cwt 3qrs. 191b, 

Ans. 31 cwt. 2qrs. 201b. 

38. Three men and 2 -boys 
hoed 30000 hills of com, and 
each, man hoed two hills while 
a^ boy hoed one; how many 
hills were hoed by each man, 
and how many by each boy ? 

Ans. Each man hoed 7500, 
and each boy 3750 hills. ' 
3x2-f2=8 Divisor. 

39. If $911,555 be divided 
among 5 men and 4 women, 
what is each man and woman's 
sliare, a man's share being 
double that of a woman ? 

805.1 llz^wom's share. 
8130.222=z=man'8 share. 

40. Two places differ in lon- 
gitude 31° 37' 3"; what is their 
difference in reckoning time, 
allowing 15° to make an hour ? 

Ans. 2h. & 28^'. 



Ans. 



REVIEW. 



1. When are numbers called 
compound, or complex ? 

2. By what are the operations 
performed by compoimd numbers 
reflated ? 

3. Repeat the table of Federal 
money,— -of English money. 

4. What are the names and Val- 
ues of the bolus of the United 
States 1 

6. What are the .most common 
foreign coins? what their several 
values? 

Q, What is tile table of time 7 



7. How IS the year commonly di- 
vided ? Repeat the number of days 
in each month. 

8. What is meant by leap year? 
How may we know whether a year 
is leap year or not ? What is meant 
by out and new style ? 

Let the pupil be questioned in Hkt^ 
manner respecting the other ta- 
hies. 

9. What is Reduction ? Of how 
many kinds is it ? 

10. What is the rule for Rectoc*, 
i tiou Ulescendiqg ? Ascending? 
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I ypu proceed to 
, qccimal in inte- 



11. What b tiie method of proof 
in each 1 

12. How would yon proceed to 
multiply by 5J ? to divide by 5^ 1 

13. Wha^ IS meant by B«ductioii 
of Decimals ? 

14. How vrouHd 
find the value of a 
gers of a lower denomination ? Uo^V 
to reduce compound numbers to de- 
cimals of a higlier denomination ? 

1.5. How many days are com- 
monly reckoned to a month, in com- 
puting interest ? ( 145) How are 
days and months reduced to a deci- 
mal of a year ? 

16. Wfiat is Compound Addition T 
^thc Rule ?— Proof? 

17. What is compound Subtrac- 
tion ?— the llule 7— Proof ? 



18.' If yott wish to sabtract one 
date from another, how would yon 
proceed? (152) 

19. What is Compound Multi- 
plication ?— the Rule ? What i» 
Compound pivision ?— the Rule ? 
What relatiou have these two rules 
to each other ? Of what contrac- 
tiqns are these rules susceptible ? 

So. What arc the several contrac- 
tions of Simple Multiplication ? (90, 
91, 9-2, 93,)— of Divisiofl ? (108, 109, 
110,111.) 

21. Wnat is meant by a simple 
number? What is the distinction 
between a simple and a. compound ? 

22. How would you proceed to 
take q.iaitlities of several denomi* 
nations, each an equal inumbcr of 
times, from a g^veu quantity ? 



8ECTIOJV V. 



PER CENT, 



161. Per Cent, is a contraction of per centum^ Latiii, sigm- , 
fying 6y i/ie hundred, and implies that calculations are made by 
Uie hundred. Per ^nnum signifies by the year. 

MttttnU 

ANALYSIS, 

162* If I lend a neighbor 25 dollars for one year, and he allow me 
6 cents for the use of each dollar, or 100 cents, how much must he pay mr 
in the whole at the end of the year ? 

If he pay 6 cents~.06 of a dollar (132) for the use of 100 
cts. or 1 dollar, he must evidently pay 25 times .06, or (^) 
.06 times 25=51.50 for the use of 25 dollars. Hence> 
2S-f-1.5pt=26.50 is the sum due me at the end of tffe year. 
The 525 is called the principal^ the .06 is called the rate 
per cent., the ^ 1.50 is called the interest^ and the ^26.50 is 
called the amount. Hence the foUowmg ' 

DEFINITIONS. 
163. interest is a premium allowed for the use of money. 
The sum of money upon interest is called the principal. 
The rate is the per cent per annum agreed on, or the interest 
•f one dollar for one year, expressed decimally. 



25 
.06 

1.60 
25. 

£6.50 



SS SIMPM INTBI^ST. V5^^lffl 

The i»jiicipel and interest added togetbfr ^ called tbe 
amount. 
Interest is of two kinds, Simple and Compound. 

164. The rate per cent, is expressed in hundredths of a dollar. Deci- 
toaTs in the rate below hundredths are parts of one ber cent. The rate of 
interest is g^^draUy established by law. In New-£u^land legal interest is 
6 per cent., in New- York 7 per cent., and in England 6 per dent. When 
the rate is not mentioned ii) tiiis work, 6 per cent, is understood. 



SEVIPLE INTEREST. 



. 165. Simple Interest is that which is computed on tlie prin- 
Wipal only. • 

FIRST SIETHOD. 

ANALYSIS, 

166. 1. What is the interest of $S^,12 fcfr 2 years, 8 months, and SI 
d&ys, at 6 per cent, per annum ? 

• Multiplying tbe principal by the rate gives the m* 

^38.12 terest iof one year, (16z) and the interest for one 

.06 year multiplied by the number of years, is evidently 

— the interest for the whole time. Twenty-one days 

52.28g. are JJ. of a monih^.l, and 3 mo. 21d.z=8.7 mo. 

'• But months are 12ths of a year, hence 8.7m.=4*J 

114360 mocdO.725 year (142), and 2\t. 8mo. 21d,=i2.7!w 

45744 years ; we therefore multiply 2.'2872, the interest for 

160104 one yea*", by 2.725, the number of years, and the 

4JV744 product; $ 6*S^i is the interest tor the whole time. 

.__««.« Henc6; 

96.2326200 

107, To compute the interest on any gum for any Ume. 

, RvLE. — ^Multiply the principal by the rate expressed as a 
decimal of a dollar, and the product will be the interest for one 
year. Multiply the interest thus found by the number of years, 
reducing the months and days, if any, to the declinal of a year) 
{145) and the product properly pointed (106, 116) will be the 
interest required. 

NoTE.»>In solving^ the following questions, the decimal of a year, wfaea 
It has not terminated sooner, has been carried to four places of figures, 
and that will give the interest sufficiently correct for common practice. 
VVhen great accuracy is required, find the number of days in the givcii 
months and days, and divide these by 365, the number of days in a^'eafi 
and the otiotient wiU be the true decimal of a year. 
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QUESTIONS FOR PRACTICE. 



2. Wi>at is the amount of 
$175.62 for one year and sk 
months, at 6 per cent, ? 
175.62 prin, 
' .06 rale. 



10.5372 one yr. int 

1.5 time. 
— ^ — The decimals 
526860 below mills are 
105372 omittea in the 

answer to this 

Int 15.80580 and the follow- 
PrL 175.62 ing questions. 



Ans.191.425 amount 

3. What is the amount of 
$10.15, on interest 12 years at 
6 per cent ? Ans. $17,458. 

4. What is tlic interest of 
$48,643 for 2 years at 6 per. 
cent? Ans. $5,837. 

5. What is the interest of 
$:^.755 for 3 years, 8 months 
and 10 days, at 6 per cent ? 

Ans. $50,041. 

6. What is the interest of 
$21353 for 3 years and 12 
iaya, at 10 per cent? 

Ans. $64,679. 

7. What is the interest of 
$1600 for 1 year and ? months, 
at 6 per cent? Ans. $120. 

18. What is the interest of 
$121.11, for 2 yearti and 7 
months, ^at 5 per cent ? 

Ans. $15.^a 

9. What is the interest of 
$124.18 for 2vr.8mo.? 

Ans. $19,868. 



10. What is the interest of 
£86 10s. 4d. for 1 year and 6 
months, at 6 p6r cent ? 

86.5166 If Ihe principal 

.06 be EnMish money 

"■ the shillings, pence, 

C5. 190996 &^c. must be feduc- 

1^ ed to Uie decimal 

I of a pound, (143), 

25954980 then proceed as in 

61909i^ Federal money. , 

• The interest will be a 

Ans. £7.7864940 in' pounds and • 
decimal parts, which must be re- 
duced to shilling, &c. (144). 

11. What is the interest of ' 
£1 133. 4d. for 1 year, at 9 
per cent ? Ans. 3s. 

12. What is the interest of 
£25 for 6 montlis) at 4 per 
cent ? Ans. 10s'. ' * 

13: What is the amount of 
$18.24 for 2yr. and 9mo. at 6 
per cent.^ Ails. $21i249. 

14. What is the interest of 
$240.16 for 3yr-5mo. Id.? 

Ans. $49,272. 

15. What is the interest of 
$958.54 for 5 days, at 7 per 
cent? Ans. $0,925. 

16. What is tlie interest of 
$23i^ for 3 years, at 5i per 
cent ? 

5i per cent=:.055. 

Ans. $3,832. 

17. What is tiie interest of 
£329 178. 6d. 2qr. for 3 yeajps, 
7 months, and 12 days, at 5 
percent? £59 13s. Oid. 

18. What is the interest of 
$537.24a for 1 year, at 6 pei 
cent? Ans. $32,234. 



90 SIMPLB INTIB9EST. " 168-^170 

SECOND aiETHOD. 

ANALYSIS., 

168. 1. What is the interest of 560, for 5 months and 21 day8> at 18 
per cent, per annum 7 

If the interest of ^1 he 12 rents for 12 months, the inteipst of $1 for 1 

month will be 1 cent, for 2 months 2 cents, for «3 months 3 cents— and 

generally the numl;)€r of months wrjtten as so many cents, or hundredths 

M a dollar, will be^ the interest for tliat time. And as the interest of $1 

for Inio. (=30 days) is 1 cent, the interest for any 

60 prin. number or days is so many 30ths of a cent, or 3ds of 

.057 rate. a mill. In the present example we write the 5 months 

as so many cents, or himdredths of a dollar, and di- 

420 viding the days by 3, find h of them to be 7, which 

300 we write in the place of mills m the multiplier; and 

- — 560 multiplied by 50.057, (the interest of 5 1 for the 

53.420 Ans. given time,J the product, 53*42, is evidently the inter- 
est of 560 for that time. 

169. 2. What is the uiterest of 560 for 5 months and 21 days^ at 6 
per cent, per annum ? 

^ince interest at ' '^ 
number of mouths i 

may evidently be f_ ^ r., -o -^ - , , — — 

is, by half thP months written as cents, and one sixth of the days written 

at the ri^ht hand. In the present example, half the 

2)60 months is 2<^, and if there were no odd da3rs, wc 

MS^ should write down 2 cenls^ 5 mills, or 0.025 for the 

— multiplier ; but when tliere is an odd monili and days. 

480 as in the present (\ase, it is as well to call the oda 

120 month 30 days, and adding thereto the odd days, 

30 divide the whole bv 6. the auotient (30-f-21-^=8A) 

will be mills. 50.()28i then is the interest ol* 51 for 

51.710 Ans. 6 month? 21 days, and 60 times 50.028A, or 50.028^ 

times 60, (86)zz5l.71, is the interest of^560 (pr the 
same time. To multiply 60 by i, we take J of 60, or divide 60 by 2, and 
in general for the odd aays, less than G, we take such part of the multipli- 
cand as the odd days are part of 6. Hence^ 

17Q, To compute the interest at 6 per cent, per an^m upon 
any sum for any tivie. 

Rule. Under the principal write half the even number of 
months, for a miiltiplier, (pointing them as so lyiany cents, or 
hundredths of a dollar.) Tf there be an odd month, ciall it 30 
days, to which add the odd days, if any, and, dividing them by 
6, write the quotient in the place of mills in the multiplier. 
Multiply the principal by this multiplier, and the product, pro- 
perly pointed, (122) will be the interest ^r the given time. 

NoTK. — Odd days less than 6 are 60 many 6ths of a mill; and to nnltK* 
ply by tbesC; proceed as follows : 
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For 1 dayrr^, divide the multiplicand by 6 

For 2 " zizf— -J. « u ii 3 

For 3 « =1=1^ " ** « 2 

For 4 " ;i=|z=f « « « twice by 3 

For 6 « r=|z=:^xi " « by 2 and 3 

and add the quotient, or quotients, to the product of tlie prin- 
cijpal by half th^ months. 

QUESTIONS FOR PRACTICE. 
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3. What is the interest of 
$75, for 4 montlis and 2. days, 
at 6 per cent? 

"75 Here J^ the months is 
120 .02, and as G is not con- 
tained in tlie days, we 
1500 write a cipher in the 
25 place of mills, that the 
■ ■ quotient, hi dividing by 
Ans. ^1.625 3. may fall in its proper 
place. There being 3 
decimal places ui the factors, there 
must be o pointed off in the product. 

4. What is the inteirest of 
$215 for 1 month and 15 days ? 

Imo. 15d.=?i6d. j 6 in 45, 7 times 
and 3 over. 



2)215 
.007 

1505 
107 



As there is no even 

number of months, the 

two first decimal places 

must be. supplied with 

ciphers, and 7 must take 

Ana »i A19 ^® P^2ice of mills. The 
Ans. ;jjl.bl^ ^^ ^^jjjg ^jpj^^^ ^ ^^ 

guide us in pointing the product. 

5. What is the interest of 
$275,756, for 1 year, 9 months 
and 15 days ? Ans. $29,643. 

6. What is the interest of 
$137.84 for 2 years and 6 
months? Ans. $20,676. 

7. What is the interest of 
$575 for 8 months P 

Ans. $23. 

8. What is the interest of 
$13.41 for 3 months and 16 
days ? Ans. $0,236. 

6 



9. What is the interest of 
$49.25 for 3 yeaVs^ 3 m6ntiis, 
and3days.J> * Ans. 9.C28. 

10. A note for $500 on in- 
terest, was dated Sept 22, 
1820 : what w;as due, principal 
and interest, July 29, 1823 ? 

yr. mo. d. Ans. $585,583. 
1823 6 29 
1820 8 22 • 



210 7 Time. 

11. What is the amount of 
$212 on interest for 14 months ? . 

Ans. $226.84. 

12. A note for $27.55 on 
interest, was darted Feb. 14, 
1823: what was there due, 
principal and interest, Jan. 20^ 
1824 .' Ans: $29,092. 

13. What is tlie amount of 
$87.91 on interest 3 years and 
27 days ? Ans. $104,129. 

14. What is the interest of 
$607.50 for 5 years ? 

V Anfl.$182iJ5. 

15. What is the interest of 
$655 for 7 days? 

Ans. $0.7b«. 

16. What is the interest of 
$76i^ for 1 year, 3 months; 
and 5 days ? Ans. $5,782. 
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171., When the inhred is any oiher Ihan 6 per cent; fSnt find 
the interest at 6 per cent, of which take such part as the inte- 
rest required exceeds, or Ms short, of 6 per cent, and this add* 
ed to, or subtracted from, the interest at 6 per cent, as the 
cfuae requires, will give the interest required, 

QUESTIONS FOR PRACTICE. 



17. What is the interest of 
$165.45, for 1 year and 6 mos. 
at 5 per cent ? 

165.45 principal. 

, .(to 



6)14.8905 int at 6 per cent 
^—2.4817 subtracted. 

Ans. $12.4088 int at 5 percent 



18. What is thb interest of 
$5.98 for 2 years and 8 months, 
at 3 per cent ? Ans. $0,478. 

19. What is the interest of 
$45 for 6 months, at^8 per 
cent? Ans; $1*80. 

20. What is the interest of 
$10.15 for 12 years, at 3 per 
cent? Ans. $3,654. 



VARIETIES IN SIMPLE INTEREST. 

172. 1. What sum of moaeywlll amount to ^$31.35 in 9 months, on 
interest at 6 per cent. ? 

As the amount of $1 for 9 months at 6 per cent, is j^l.045,the principal, 
which will produce any other amount at the same rate in the same, time, 
is evidently as many dollars as the number of times j^ 1.045 is contained in 
that amount, and |31.36-7-;gf 1. 046^;^30. Ans. Hence, 

I. 7%e timCf rate and amounl beinjg given, to find the principal. 

RnLE. — tHvide the given amount by the amount of ^1 fo*" the given 
time and rate, and the quotient will be the princip^ requiried. 



2. The aqiount for 8 months at 6 
per cent, was jj^598i what was the 
principal ? Ans. $575, 



3. What piincipal will amount to 
SnOO in 1 >-e'ar and 3 months, at 6 
percent.? Ans. ^1600. , 



173. 1. What principal willffaln ^1.35 in 9 months at 6 per cent. ? 

As SI in 9 months will gain 5f*&.045^ as many dollafs will be required to 
jrain §1^ iu 9 months, a& the number of tinies 1.35 contains 0.045 and 
|l.36-fg0.04fcS30. Ans. Hence, ' 

II. 7%e titne, raJtfi and interest being given, to find the principal. 

Rule. — ^Dix'ide the interest, or gain, by ihe mterest of 1 doUar for tht 
given time and rate, and the quotient will be the principal. 

2. \Vhat priQcipal will gain ^23 | 3. What principal will gain 5 100 
in 8 months f - Ans. S5l5. \ in 1 year and 3 months, at 5 per cU ? 

I Ans. i9fl600. 

1744 . 1. If 30 dollars gain 1 dollar 35 cents in 9 months, iiviiat is the 
rate peir cent. ? 
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At 1 per cent, for the given time/ 30 (lellars ivill ^in 22 cents 5 mills : tijo 
rate, tlierefore, is so many times 1 per cent, as 22 cents 5 mills is contamed 
in the whole gain, which is ^LSo, i. e. $iJ35^S0,'22Q=z.06, or 6 per cem. 
Ans. Hence, 

III. The principal, interest and time being given, tofnd the rate. 

Rule. —Divide the given interest by the interest on the eiven princioal, 
at one per cent, for the given time, aiki the qitotieQt will be the rate per 
cent. 

2. If the interest on 575 dollars 3. If the interest of 1600 dollars 
for 8 months be 23 dollars, what is for 1 year and 3 months^ be 100 
the rate per cent. ? dojlars^ what is the rate ? 

A^s. 6 per cciit. .Ans. 5 per cent. 

176. 1. If the interest on 30 dollars at 6 per cent, per annum, be 1 
dollar and 35 cents, what is the time ? ' 

The interest on 30 dollars for 1 year at 6 per cent, is 1 dollar and 80 
cents. Now, if the given interest be divided by the interest on the given 
principal for one year, the quotient will evidently be the number of years 
that principal wa? on interest — $\.'36-^$\,20:^n6yv:==A months (145), 
the answer. Therefore, 

I V. The principal, rate and interest being given, tQJvnd the time. 

Rule. — ^Divide the giv6n interest by the interest of thet. given principal 
for 1 year at the given rate, and the quotient will be the time m years 
and decimal ^arts 



2. If the mtcrest on 575 dollars 
at 6 per cent, be 23 dollars, what is 
the tune ? Ans. 8 months. 



3. If the interest of 1600 dollars 
at 5 i^er cent, be 100 dollars, what 
is the time ? 

Ans. 1.25yr.=:lyr. 3mo. 



DEFINITIONS. 

176. Commission is ai;! allowance of so much per cent to an 
agent foi^ transacting business for another. 

Insurance is a contract by which certain persons, or compa- 
nies, agree to make good losses of property by fire, storms, &c. 
in consideration of the payment to the insurer of so much per 
cent on the value of the property insured. 

Premium is the sum paid by the owner of the property for 
the insurance. " " 

The written contract of insurance is called a policy. 

The policy should always cover a sum equal to the estimated 
value of the property insured, together with tjie premium ; that 
is, a policy to secure the payment of 100 dollars at 2 per cen^ 
IQMfit be mnA^ out fbr 10^ doUara, 
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177. Multiply the sum on commission, or insurance, by the 
rate, per cent, and the product will be the commission, or 
premium (162), 

QUESTIONS FOR PRACTICE. 



1. At 3 per cent commis- 
sion, how much must I allow 
for selling 525 dollars worth 
of goods? 

$525xX)3z=:$15.75. Ans. 

2. What is the. commission 
on 827 dolls, and 64 cents, at 
2i per cent ? 

Ans, $20,691. 



3. At i per cent what will 
be the insurance of 738 dol- 
lars? 

$738X.005=:$3,60. Ans. 

4. At 3^ per cent what 
must I allow my broker for 
purchasing $252o worth of 
goods? Ans. $88.37i. . 



INTEREST ON NOTES AND BONDS. 

178. The methods of coraputiug interest on notes and bonds difier in 
different places.' Those in most general use are the followbig: 

I. Fi/id the amount of the pnncipal up to the time of payment, and also 
the amount of the endorsements from the time they were made up to the 
lime of payment : deduct the latter from the former, and the remainder 
will be the sum due. 

This method is evidently erroneous 5 for suppose a note be given for 100 
dollars with interest, and 6 dollars be paid at tlie end of eacii year for four 
yeara^ which is endorsed on. the note. fiov( the interest of the principal 
for this time is 24 dollars, just equal to the sum of the payments j but ny 
this method the several payments all draw interest from tlie times they are 
made, the first 3 years, the second 2, and the third l.:z:1.08-|-72-f-36= 
^2.16. which ffoes towards paying the principal, and in this way any debt 
would in time oe extinguished by the payment of tlie interest annually. 

II. Compute the interest up to the time of the first payment, and if the 
payment exceed the interest, deduct the excess from tiie principal, and 
cast the interest on the remainder up to the second payment, and so on. 
If the payment be less than the interest, place it by itself, and cast the in* 
tereist up to the next payment, and so on till the payments exceed the 
interests, then deduct the excess from the principal, and proceed bs be- 
fore. 

By this method the interest is supposed to be always due whenever a 
payment is made ; and although, on that account, it is not always perfectly 
correct, it is perhaps sufficiently so for common use. This n^ethod is ex- 
tensively used, and is established by law in Massachusetts. 

III. If the contract be for the payment of interest annually, the interest 
\l)ecomes due at the end of each j'ear^ and if it be not extinguished by pay- 
ment, interest is to be cast upon that interest, from the time it becomes due 
up tr the ^me of payment. If the contract be for a sum payable at a 
specified time, no interest i^ due till the time of payment arrives, and en- 
dorsements made before that time, are to be applied exclusively to th^ 
principal. After the debt falls due, the mterest is to be extuiguished ^m* 
dually, If th^ payments are sUtiicient for th^t purpose. 
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The86 ]ast life-tfie ]>riacipi^s upon which interest is alkoved by the courts 
oMaw in Vermont, and upon tUcse are founded the two following rules : 

Rule I. When tJie c&ntract «t for die payment of interest an- 
V-wdly^ and no payments hcf^ve been made, find the interest of the 
principal for each year, separately, up to the time of payment; 
then find the interest of these interests, severally, from the 
tim6 £hey become due up to the time of payment, and the sum 
of all the interests added to the principal will be the amount: 
bid if paymetvts have been made^ find the amount of the princi- 
pal, and also the amount of the payments to the end of the first 
year ; subtract the latt-^r amount from the former, and the re- 
mainder will be the principal for the second year ; proceed in 
the same way from year to year up to the time of payment 

Note. — ^It Will sometimes happen that, when a note has endorsements, 
there will be years in which no payments are made 5 for which years the 
interest is to be found by the former part of the rule; and also when the 
amount of the payment is less than tlie interest of the principal, subtract 
the amount from that interest, and find the amount of th6 remainder up to 
the final payment. . ' 

QUESTIONS FOR PRACllCE. 

1. A's note to I^ for 100 dollars, with intcirest annually, at 6 per cent. 
wa$ dated January 1, 1820 ; wtiat was due, principal and mterest, January 
1, 1824 ? 

1st year, JglO0X.06=i:6 Int. 

1 " 100x.06z= 6 " GxtSzzl.OS At the end of the firet 

3 " 100x.06= 6 " 6x.l2z=:.72 year, one year's interest, 

4 " 100X.06= 6 " 6x.0Gzr.36 =36 dollars^ is due, but as 
, , ■ ' ■■■■ ' it is not paid, it draws in- 
', Principal, 100. 24 Int. ;J2. 16 Int. tercst for the three follow- 
, [nt. of prin. ^4. ingyearsin^l.Oa. At the 
; Int. of iirt. 2.16 6nd oi tiie second year, 
» . ■ ^. another year's interest is 

Amount, ^12(5.16 Ans* due, which draws interest 

for two years 3 and so on. 

2. ]Vs note to C for 50 dollars, with interest annually, was dated Nov, 
20, 1H22, on the back of which were tne following encmrseraents, viz. May 
20, 1823, received 14 dollars, and Feb. 26, 1824, 30 dollars; what was dub 
Jail. 2, 1825? 

IVin. J«50 Pay't.514 Prin. 538.63 Pay't. S30 

m , .03 .06 -044 Prin. 9.574 

Int. 3.00 .42 2.3143 1.320 — • 

50 14 38.58 30. .067018 

-1— 9^74 



Am't. 63 AmH. 14.42 Am \. 40.894 Am't. 31.320 

14.42 31.320 Ans. 59.644 
• ■' due Jan. 2, 1S25. 

£ prin. 38.58 3d priai. 9.574 
6* 
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a D*s nyfee td E for 81000, 

witli interest annually, "was da- 
red May 5, 1822, on which th^ 
following payments were made, 
viz. Nov. 17, 1822, 300 dollars ; 
April, 23, 1823, 50 dollars, And 
August 11, 1823, 520 dollars : 
what was due June 5, 1824 ? 
. Ana. $201,713. 



4. C's note to D fof 200 dol- 
lars, with interest annually, 
was dated June 15, 1821, on 
the haQk of which was endprs* 
ed. Sept 15, 1821, 4 doUare, 
and Jan. 21, 1823, 15 dollars: 
what was due-Juae 15, 1824? 
V Ans. $217,224. 



Rule II. TVJien the contract is for a sum pavcMe at a sptci-* 
fied time, tviUi interest, and paymenis arfi madu htfwe the debt 
becomes due ; find the interest of the principal up to tiie first 
payment, and set it aside ; subtract the payment from the prin- 
cipal, and find tlie interest of the remainder up to the next pay- 
ment^ which interest set aside witli tlie former, end so on up to 
the time the debt becomes due ; and the sum of the interests 
added to the last principal, will be the amount due at that time? 
idler the debt falls due, the interest is to be extinguished an- 
nually, if the payments are sufficient for that purpose. 

QUESTIONS FOR PRACTICE. 

« - . 

I. E's note to F for $75.25, payable in 2 years, with interest^ 
was dated May 1, 1822, on which was endorsed, Jan. 13, 1823, 
$25.25 ; what was due May 1, 1824 ? 



1st time 



'id time 



year. mo. jdays. 

1823 * 13 

1822 4' 1 

"'., Q 12 

1824 4 1 

1823 13 

13 18 



1st prin. 75.25X.042=r$3.16 int. 
pay't 25.25 , 

2d piin. 50,00X. 078=3.90 int 

7.06 

7.06 int's. 

Ans. $57.06 



2. F p^ave his note ^to G for 
5000 dollars, with interest^ da- 
ted Sept. 1, 1820, JMid payable 
Jan. 1, 1824; on the 18th of 
June, 1822, he paid 2500 dolls., 
imd Aug. 25, 1823, 2500 dolls, 
more : what was due when the 
liiiie of payment arrived ? 

Ans. $717 .082. 



3i G's note of $365.37 was 
dated December 3, 1817, pay- 
able Sept. 11, 1820; June 7^ 
1820, he paid 97 dolis. 16 cts. J 
what was due when the tim^ 
of payment arrived ? 

Ans. $327. 47. 



119,00. 
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179. What will be the ioterest of S40 for 3 years, at 6 per cent., the 
interest bein^ added to the principal at the end of each year T 

The interest of40 dollars fori year is (<10X-06zr) ;^2.40, and ^2.404- 
4Dj=j^42.40, the principal for the second year, the interest of which is 
(4S.4OX.06=) -^2.544 for the second year, and $2M4rjA&.40=:$44.9U, 
the principal for the third year, the kterest of which is (44.944X.06=:) 
52.696, dnd 52.696444.94^=547.64, the amount of principal and interest 
at the end of three years, from whioh subtracting 40 cloUars, the first 

rincipal, we have (47.64r-40.z=) ^7.64 for the interest of 40 dollars for 
years. Interest computed upon mtercst, as above, is called Compound 
Interest. , 

160. Compound Interest is that which arises from making 
the interest a par| ^f thq principal at the end of each year, or 
stated time for the > interest to become due. 

Rule. Find the amount of the given principal for the first 
year, or up to H^i^jst stated time for the interest to become 
due, by simple interest, and makb the amount the principal for , 
the next year, or stated period ; and so on to the last. From 
the last amount subtract the given principal, ajid the remainder 
will be th'e compound interest required. ' C 

QUESTIONS FOR PRACTICE. f 



1. What is the compound 
interest of $125 for 2 years 
and 6 months, at 6 per cent ? 
$125. principal. 
.06 rate. 

7.50 int for 1st yr. 
1$. priiK^addeil... 



132.50 am't for 1 yr. 
.06 



7.9500 int for 2d yr. 
1S2.50 prin. added. 



140.45 
.03 

4.2135 
140.45 

144.6635 
125. 



am't for 2d yr, 

int for 6 mo. 
principal add. 

am't for 2 yrs. 
1st prin. sub. 



^]9.663xoBi. int required. 



2. What is the comjJound 
interest of $}00 for 4 ye^, at 
6 per cent ? Ans. $26.*247. 

3. What is tiie compound 
interest of $200 for 1 year, at 
6 per cent, dne every four 
months.^ Ans. $12,241. 

4. What is the amount of 
$236 at G per cent^ compound 
interest, for 3 years, 5 months, 
and 6 days ? Ans. $288,887. 

5. What is the amount of 
$150 at 6 per cent, compound 
interest, for 2 years, the inter- 
est becoming due at the end 
of every 6 months ? 

Ans. $168.82a 

6. What is tlie compound 
interest of $768 for 4 years, at 
6 per cent ? Ans. $201.58. 

7. What is the compound 
interest of $560 for 3 years 
and 6 months, at 6 per cent ? 

AM. 9126.977. 
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181. A holds a note a^nst B for 5^1 S, payable in one year and m 
months without interest^ which he wishes to turn out to B in payment for a 
farm ; what is the present worth of the note, supposing^ the use of money to 
be worth 6 per cent, per annum ? 

As the amount of 1 dollar for 1 year and 6 months, at 6 per cent, is 
51.09, 1 dollar is evidently the present worth of ^1.09 due 1 year and 6 
iRoaths hence, without hiterest; because, if 1 dollar be put to interest a'k 
the above rate, at the end of 1 year and 6 months, the amptuit wiU be juist 
sufficient to pay tlie ;gfl.09. Now, as one dollar is the present worth of 
^1.09, due 18 mouths hence, the present worth of any other sura, at the 
same rate and for the same tim1&, is evidently as many dollars as the num- 
, bcrof thnes that sum contains $lXfJ. iHence to find the present worth 
of j?218, due 18 months hence, we divide ^218 by j: 1.09, and the quotieat 
(218-^1 .09—) ^200 is the present worth, if we subtract the - present worth 
from the amount of the note, the difference, (218— SOOiz:) ^IS, is called the 
dUcomU, 'Hie uilcrest of the given sum for the al^ve time and rate, 
Would have been 519;62, gi-catcr than the discount by f 1.62. 

DISCOUNT 

182. Is an allowance made for the payment of money before 
it is due, or so much per cent, to be dedupted from a given 
sum. Ths present worth of a sum of money due some time 
hence, and not on interest, is such a sum as would, if put to 
interest, at a given rate; at the end of the given tune, just 
amount to the sum tlien due. 

RULE. 

183. Divide the given sum by the afnount of 1 dollar for the 
given time and rate, and tlie quotient wiU be its present worth. 
Subtract the present wortli from tlie givien sum, and the re- 
mainder will be the discouidJ 

XWESTIONS FOR PRACTICE. 



2. What is tlie present worth 
of $125, due 3 years hence, 
discoimting at the rate of 6 
per cent, per annum ? 

Ans. §105.932.i|. 

3. WhSitis the present wortli 
of $376.25, due at tlie end of 1 
year and 6 mos., discounting 
at 5 per cent. ? Ans. $350. 

^ 4. A minister sett;led witli a' 
salary of ^300 a year: wishing 
to build a house, his parishion- 
ers agreed to pay him 4 years 
salary in advance, discounting 



at 6 per cent per arm. : how 
much ready money must thev 
pay? Ans. $1047.047.'- 

5. What is the present worth 
of $150, payable in 3 months, 
discount 5 per cent ? 

Ans. $148,148. 

6. What is the discount upon 
$560,' due 9 montlis hence, at 
8 per cent ? 

Ans. $31,698^. 

7. What is the discount of 
$50, due 2 yea«. hence, at 12 
percent? Ans^ ) 



1M-J87. 
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B* nAm untf HKnitt* 

184, If I buy a horse for $50, and sell |t again for ^56, what do I 
gain per cent. ? . 

SuDtractin?. 50 dollars from 56 dollars, we find that ^dollars gains Q 
dollars, and dividing 6 dollars by 50 dollars, we find ^0.12 to be the gain 
on $lf or 12 cents on ,100 cents, or ^12 on ^100, or 12 per cent Hence 

185. To know uihai is gained or lost per cent. 

Rule. — ^Find the gfain or loss on tlie given (Quantity by sub- 
traction. Divide this gain or loss by tiie price of th6 given 
quantity, and the quotient will be the gain or loss per cent. 

QUESTIONS FOR PRACTICE. 



2. If I buy clotii for $1.25 
a yard, and sell it again for 
$1.30, what do I gain per ct. ? 

1.25).0500(0.04 per cent 
500 Ans.* 

3. If I, buy salt for 84 cents 
a bushel, and sell it for $1.12 
a bushel, what do I gain per 
cent. ? Ans. $0.33| per cent. 

4. If I buy clotii for $1.25 a 
yard) and sell it for $1.37 h a 
yard, what do I gain per cent. ? 

Ans. $0.10 per cent. 

186. If I buy tea for 75 cents a pound, how must 1 soil it to gain 4 
per cent. 7 

|;0.75 at 4 per cent, is (.75X;04.zz) ^0.03, and .75-|-.03=j5f0.78, the 
selling price. The method in tliis case is precisely the same as that for 
Interest for one year (IGO). If, instead ot gauiing, I wish to lose 4 per 
cent!!, the .03 must be subtracted from .75, leaving .72 for the selling price. 
Hence 

187. To know how a commodity must ^e sold to gain or lose 
80 much per cent. Rule. — Multiply the price it cost by the 
rate per cent, and the product added to, or subtracted from, 
this price, will be the gaining or losing price. 

QUESTIONS FOR PRXcTICE. 



5. If I buy cloth at $1.02 a 
yard, and sell 'it at $0.90, 
what do I lose per cent. .^ 

Ans. $0.11|^. 

6. If corn be bought for 
$0.75, and sold for $0.80 a 
bushel, what is gained per ct. ? 

Ans. $0.06§. 

* These answers properly express 
the number of cents, loss or gain, on 
the dollar. If the decimal point be 
taken away, they will express the 
number of dollars on the ^100. 



2. If I buy cloth for $0.75, 
how must I sell it to gain 9i 
per cent. ? Ans. $0,821 J. 

3. If I l>uy cora for $0.80 a 
bushel, how musjt I sell it in 
order tp lose 15 per cent ? 

Ans. $0.68. 



4. Bought 40 gals, of rum 
at 75 cents a gallon, of whicli 
10 gallons leaked out: how 
must I sell the remainder, in 
order to gain 12i per cent on 
tiie prime cost ? 

Ans. $1,125 per gslloa. 



EQUATION OP PAlTMfiNTS. 



186, 189. 



g. iSikuatfon of ^upttxtntu. 

188. A owes B 5 dollars, due' in 3 months, and 10 dollar^ due in 9 
months, bul wisshes to pay the whole at once ; in what time ought he to 
pay It ♦ 

f'jfOf due in 3 months=5l, due in 15 months, and 5^0, due in 9 monthszr 
1, due in 90 months; then (d-j-lOzz) ;([15, due ^ in 3 months, and IQ in 
monthsrz^l due in {l^VQzz) lOd mouths. Hence, A might keep j^l, 
105 months, or $15, jL ©f l6o months, or -IjP^-zz? months. ^ 

This method of considering tlie subject supposes that there is just as 
much gained by keeping a debt a certain time after it is due, as is lost by 
paying it an equal length of time before it is due. But this is not exactly 
true ; for by keeping a debt unpaid after it is due, we gain the interest of it 
for that time J but by paying it before it is due, we lose only the discount, 
wl) id I has been shown to be somewhat less than the interest (181). The 
foifowing rule, founded on the analysis of tlie first example, will, nowever, be 
sufficiently correct for practical purposes. 

189. Rule. — Multiply each of the payments by the time in 
which it is due, and divide the sum of the products by the sum 
of the payments^ the quotient will be the equated time of 
payment 

QUESTIONS FOR PRACTICE. 



% A owes B $360, tp be 
paid $100 in 6 montlis, $120 
in 7 months, and $1G0 in 10 
months; what is tlie equated 
time for the payment' of the 
debt ? Ans. 8 months. 

3. A owes B $750, to b^ 
paid as follows, viz. $500 in 2 
months, $150 in 3 months, and 
$100 in 4^ montlis; what is 
tlie equated time to pay the 
whole ? 

An8.2i|^=?^B^mo. 



4.' B owes C $190, to be 
paid as follows, viz. $50 in 6 
months, $60 in 7 months, and 
$80 in 10 monthfr; what is the 
equated time to pay the whole? 
Ans. 8 mos. 

5. C owes D a certain smn 
of money, whidi is to be paid 
^ in 2 months, i in 4 months, 
and the remainder in 10 mos. ; 
what is the equated time to 
pay the whole ? 

Ans. 4 mos. 



MISCELLAIVEOUS. 



1. What is the interest of 
$223.14, for 5 years, at 6 per 
cent.? Ans. $66,942. 

2. What is the amount of 
12i cents, for '500 years, at 6 
per cent ? Ans. $3.87^. 

3. What is the compoiind 



interest of $125 for 2 yeaw, 
at 6 per cent P "* 

4. What is the amount of 
$760.50, for 4 years, at 4 per 
cent, compound interest? 

5. What is the amount of 
$666 for 2 ^ears, at 9 per cent, 
compound mterest ? 



189. 
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6. What is the present worth 
of 426 dollars, payable in 4 
years and 12 da. at 5 per cent. ? 

Ans. $354,409. 

7. What is the presetit worth 
of 960 dollars, payable as fol- 
lows, viz. ^ in 3 months^ ^ in 
6 months, and tlie rest in 9 
months, discount to be made 
at 6 per cent? Ans.$93a70. 

8. A boys a quantity of rice 
for $179.56; for what must he 
sell it t6 gaiil 11 pe^r cent ? 

Ans. $199,311. 



9. Supposing a note fw 317 
dollars and 19 cts. to be dated 
July 12, 1822, pay able. Sept- 
18, 1826i upon which were the 
following endorsements, viz. 
Oct 17^1822, $61.10 
Mai'ch 20, 1823, 73.61 
Jan. 1, 1825,- 84. 

what was due when the time 
of payment arrived ? 



By meth. L n78) 
meth. 11. 
lueth. 111. 






Alia 



Note. — ^It will be observed that the result obtained by the ssccond me- 
thod differs very materially from the others. But that result i* evidently 
erroneous and unjust ; for the debtor beinff under no obliffation to make 
payments before the time Specified iu the note, he miglit have let out 
these payments upon interest till that time, and then the amount of these 
taken from the amount of the principal, would feave the balance justly due, 
and which would be the same as that found by method 111. ' llencc, iu 
conrputing interest on notes, bonds, &c. the conditions of thfe cpntfact should 
alv^ays be taken into consideration. The second method is applicable to 
na«s which are payable on demand, especially after a demand of pa^nment 
h»s been made, and also to other contracts allcr the specified time of pay 
Btent is past. 



REVIEW. 



1. What is meant by the term 
per cent. ? — by per annum? 

2. What is meant by Interest ? — 
by the principle ?-4)y the rate per 
cent. ? — by the amomit ? 

3. Of how many kinds is Interest ? 

4. How is the rate per cent, ex- 
pressed ? What do deciihals in the 
rate below hundreds express ? Is 
rate established bv law? What is it 
in New Eng^land ) in New York ? 

5. What is Simple Interest ? 

6. How would you find the inte- 
rest on any sum for one year 7 For 
more years than one ? Repeat the 
rule for the first method. 

7. How would you proceed, if 
the principal were iu English Mo- 
Bcyf 

8. If interest be allowed at 12 per 
cent., what would be the monthly 



rate? How then wo6ld yoo c&st 
the interest on a givefn sum for a' 
given time at 12 per cent. ? 

9. What part of 12 per cent, is G 
per cent. ? What then would be the 
monthly rate at 6 per ceht. ? 

10. What is the second methoc/ 
of castiue interest at 6 per cent. ? 
What is done with the odd days, if 
any less than 6 t Having found by 
thi$ method the interest at 6 per 
cent., how may it be found for aiiy 
other jjer cent.? What is the rule 
which is to be observed in all cases 
for pointing? (122) 

11. The lime, rate, an4 amount 
being given, how would you 6nd the 
principal ? 

12. Tlie time, fate, and interest 
being given, bow wo"^d you ifuid the 
principal! 
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13. The principal, interest, and 
time being given, how would you 
find the rate 7 

14. The principal, rate, and inte- 
rest beinor given, now would you find 
the time 7 

Note. — TTic pupils should be re- 
quired to slum the reason of these 
general rules, by the ancuysis of 
examples. 

15. What is Commission 1 Insu- 
rance? Premium? A Policy? What 
sum should the policy always cover? 

16. What is the rule for commis- 
sion and insurance ? Does it differ 
from that for castmg mterest for one 
year? 

17. Is there a uniform method of 
computing interest on notes and 
bonds? 

18. What is the first method giv- 
en ? Is it correct ? Why not ? 

19. What is the second method ? 



What does this inethod suppose? 
Is it correct ? Does it diflfer widely 
from ihe truth ? Where is this me- 
thod established ? 

20. What is \h6 tliird method? 
Where is interest allowed upon 
these principles? What, is the first 
ruJe founded upon it?-r-the second 
rule? 

21. What is Coippouiid Interest? 
—the rule 7 

22. What is Discount? Does ft 
diifer from Interest ? Which is most 
at the iame rate per cent. ? How 
would you find the present worth of 
a sum due some time hence ?— how 
the discount ? 

23. What is Loss and Gain? 
How would you proceed to find 
what is lost or gamed per cent.? 
How would you find how a com- 
modity must be sold to gain or lose 
so much per cent. ? 



SECTION VI. 



ANALYSIS. 

idO. 1. If 4 lemons cost 12 cents, how inany cents will 6 lemons 
tost? 

Dividing 12 cents, the price, by 4, the number of lemons, we find that 1 
lemon cost 3 cents, (10, 134) and multiplvuig 3 cents by 6, the number of 
which we wish to find the price, we have 18 cents for the price of 6 lemons. 
(8, 136.J 

2. It a person travel 3 miles in 2 hours, how far will he travel in 11 
hours, going all the time at the same rate ? 

The distance traveiled in 1 hour, will be found by divide 

ing 3 by 2= J, and the distance travelled in 11 hours will 

be 11 times=J=:^/=16.5 miles, the answer. 

191. AH questions similar to the above may be solved in the same 
\vay ; but without findm? the price of a single lemon, or the time of trav- 
\eilmg 1 mile, it must be obvious that if the second quantity of lemons 
Were double the first quantity, the price of the second Quantity would also 
be double the price of the first, if triple, the price would be triple, if oab 
half, the price would be one half, and, generally, the prices would have the 
feame relation to each other that the quantities had. In like manner it most 
be evident, that the distances passed over by a uniform motion would have 
the same relation to one another, that the times have in which tbey are 
tespectively passed over. 
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1 92. Tlic relation of one quantity, or number, \q anotliery is called. the 
ratio (24). In the first example, the ratio of the quantities is as 4 to 6, or 
^9ss\^, and tlie ratio of the prices, as 12 to IB, or^J«=:l^> and in the 
se^ond, the ratio of the times is as 2 to 11, or y =5.5, and the ratio of the 
distances, as 3 to 16.5, or -^^.=±^.5. Thus we see that the ratio of one 
number to another is expressed by the quotient, which arises from the 
division of. one by the other, and that, in the preceding; exainples, the ratio 
of 4 to 6 is just equal to tlie ratio of 12 to 18, and the ratio ot 2 to 11 equal 
to the ratio of 3 to 16.5. The combination of two eaual ratios, as of 4 to 6," 
and 12 to 18, is called & proportion, and is uswallv denoted by four cok>n8, 
thus, 4 ; 6 : : 12 : 18, which is read, 4,t« to 6, as Izis to 18. 

193* The fii'st term of a relation is called the antecederU, and the 
second, the consequent ; and as in every proportion there are two relations, 
there arc always two antecedents and two consequents. In the propor« 
tion 4 : G : : li2 : 18, the antecedents are 4 and 12, and the consequents are 
6 €uid 18. And since the ratio of 3 to G is^ equal to that of 12 to 18, 
(192) the two fractions j- and ^^ are also equal ; aud those, being reduced 
to a common denominator, their numerators must be equal. Now if wo 
multiply the terms of J by 12, the denominator of the other fraction, the 
product is |-|-, (30, Ex. 6.) and if we multiply the tenns of -^ by 4, the 
denominator of the first fraction, the product is also J^. By examining 
the above operations, it will be seen that the first numerator, 72, is the 
product of the fifst conseauent and the second antecedent, or the two mid- 
dle or mean terms, and the second numerator, ' 72, is the product of the 
first antecedent and second consequent, or of the two extreme terms. 
Hence we discover that if four numbers are proportional, the product r'* 
the first and fourth equals the product of the second and third, or, m 
other words, that the product of the means is equal to the product of tJie 
extremes, 

194. In the proportion, 4 : 6 : : 12^ : 18, the order of the terms may be 
altered without destroying the proportion, provided they be so placed, 
that the product of the means shall be equal to that of the extremes. It 
may stand, 4 : 12 : : 6 : 18, or 1^ : 12 : : 6 : 4, or 18 : 6 : : 12 : 4, or 
6 :4::18:12,or6:18::4 : 12, or 12 : 4 : : 18 : 6, orl2:18::4 : 6. 
By comparing the second arrangement with question first, it will be seen 
that the ratio of the first number of lemcms to their price is the same as that 
of the second number to* their price, and this must be obvious from what 
wa^ said in article 191. 

195. iSince, in evftry proportion, the product of the means is equal to 
the product of the extremes, one of these products may be taken for the 
other. Now if we divide the product of the means by one of the means, 
the quotient is endently the other mean, consequently if we ctivide the 
product of tJie extremes hy one of the means, the quoHera is the other mean, 
i<^or the same reason, if we dimde the product of the means by one extreme, 
the quotient is the other extreme. Hence if we have three terms of a pro- 
portion given, the other term may readily be found. Take the first exam' 
pie. We have shown, (192J that 4 lemons are to 6 lemons as 12 cents are 
to the cost of 6 lemons, or i8 cents, and also (194) that 4 lemons are to 12 
cents as 6 lemons to their cost, or 18 cents. Now of the above jproportion 
we have given by the question only three terms, and the fourth is requirod 
to be found. Denotmg the unknown term by' the letter x, the proportion 
would 9tand — 

lem. lem. cts. cts. lem. cts. lem. ct3. 

4:6: : 12 : x. or 4 : 12 : : 6 : x. 

7 
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Now^ since the product of the extremes is equal to that of the means, 4 
times X eouals 6 times 12, or, according to the second arrangement, 12 
times 6. Hence, if 12 times 6, or 72, be divided by 4, the first extreme, 
the Quotient, 1$, is evidently the other extreme, or the value of x. 

196. 3. If 4 men can do a piece of work in 6 days, in how many days 
can 8 men do it ? 

By analyzing the example, we find that 4 men 6 days:=l man 24 clays, 
and 1 men 24 days=::8 men 3 davs. 8 then is the answer. Moreover it 
is obvious, that if 4 men ean do a piece of work in 6 days, twice the num- 
ber of men will do it in half the time, or 3 days ; and generally the greater 
the number of men, the less the time, and the reverse ; and also, the longer 
the time, the Icks tlie number of men, and the reverse. In the above ex- 
ample, the ratio of the men, 4 to 8=^, but the ratio of the times, 6 to 3=:^. 
Now, if we invert tlie first ratio, it bcHcomes, 8 to 4zi:^ ; and we have two 
equal ratios, and consoouently a proportion : i. e. 8 : 4 : : 6 : 3, or 8 : 6 : : 4 
: Z. By the question, the proportion would stand, 8 : 6 : : 4 : jr; then 8x=z 
4X6, and xiz^zzS. Ans. Where more, requires Uss or Uss requires 
yoore, that is, when one of the ratios is inverted, as explained in this article 
it is denominated iwxrst proportion ; otherwise it is called direct propor 
tion. 



Q. Sin0U SttttU of ®!)tm. 

197. When three terms of a proportion are given, the operation by 
which the fourth is found, is called the Siiiele Rule of Three. All ques- 
tions, which can be solvccl by the single rule of three, must contain three 
given numbers, two of which are of tiie same kind, and the other of the kird 
of the required answer 3 and from an examination, of the preceding anal- 
ysis, it will be seen that the given number, which is of the same kina as the 
answer, may always be one of the means in the proportion ; and, since the 
proportion is not altered by changing the places of tlie raeans,^195) it may 
always be regarded ^s the first mean, or the middle one of the three given 
terms. Now if the conditions of tlie cfuesiion require the answer to be 
greater than the given number of the same kind, or first mean, the other 
mean must obviously be gi'cater than the first extreme y but if the answer be 
required to be less, the second mean must be less than the first extreme 
Hence we have tlie following general 

RULE. 
198* Write do#n the given number, which is of the same 
kind as the answer, or number sought, for tlie seaond term. 
Consider whether the answer ought to be greater, or less, than 
tliis number ; and if greater, write the greater of the other two 
given numbers for the third term, and the less for the first 
term ; but if liss, write the least of the other two given num- 
bers for the t^iVrf term, and the greater for the first Multiply 
the second and third terms togeUier, and divide the product by 
the first, the quotient will be tlie answer. 

Note.— Before stating the question, the first and third terms most h« 
reduced to the same denomuiation, if they are not already so, and the 
nnddle term to the lowest denomination mentioned in it. The answer will 
be in the same denomination as the second term, and may be brought to a 
higlwr by redaction, if necessar}'. 
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QUESTIONS FOR PRACTICE^. , 



4. If 15 bushels of corn cost 
87.50, ivhat will 25 bushels 
cost ? 

bu. $ cts. bu. 

15 : 7.50 : : 25 

25 



S7oO 
1506 



$Ct3. 



15) 187.50 ( 12.50 Ans. 
By analysis. — If 15 bushols of 
c^m cost jg7.30, one bushel will 
cost (57.60-fl5=z) 5:0^0, and if 
on^. bushei cost S0.60, 25 bushels 
will co?t (j?0.50x25=) S12.50. 
The pupil should ^be required to 
solve the following questions by 
analysis as well as by the rule of 
three. t 

5. If $7.50 buy ]5 bushels 
of corn, what will $12.50 buy .^ 

$cis. bu. ^ cts. 

7.50 : 15 :: 12.50 

15 

6250 
1250 , 

bn. 

7.50)187.50(25 Ans. 
This is the reverse of the pre- 
ceding exaiuple, and tlierefore 
proves it. 

6. If a family of 12 persons 
spend 5 bushels of wheat in 4 
weeks, how much will last 
them a year, allowing 52 weeks 
to a year ? 

w. bu. w. 

4 : 5 : : 52 Ans. 65 bush. 

7. If 91b. of sugar cost 6s. 
what will 251b. cost ? 

Ans. 16s. 8d. 
.• ^Vhcn there is a rcmaimler aAer 
dividing the product, of the second 
and third terms by the first, reduce 
it to the next lower denoif^iuation, 
8U4 divide as b^fpre. 



8. If 81b. 4oz. of tobacco 
cost 5s. 6d., what will 9415* 
12oz. cost ? 

Ib.oz. s. d. lb. oz. 

8 4 5 6 24 12 
16 12 IC 



132oz. 66d. 



396oz. 



oz. d. oz. 

132 : 66 : : 396 

C6 

2376 
2376 

132 ) 26136 (198dj= 

16s. 6d. Ans. -^ 

Here the several terms are re- 
duced to the lowest denominations 
mentioned^ before stating the ques- 
tion. 

9. If 8 «cres produce 176 
bushels of wheat, what will 34 
acres produce ? 

, Ans. 748 bushels. 

. 10. A borrowed of B 250 
dollars for 7 montlis; afler^ 
wards B borrowed of A 300 
dollars ; how long must he 
keep it to balance the former 
favor ? Ans. 5mo. 25d. 

11. A goldsmith sold a tank- 
ard weighing 39oz. 15pwt, for 
£10 12s. ; what was it per oz.P 

oz. pwt. £ s. 

39 15 1 10 12 :: 1 Ans. 5s. 4d. 

12. If the interest of $100 
for 1 year be 6 dolls., what will 
be the interest of 336 dollars 
for the same time ? 



100f6:3 



Ans, $20.16. 



76 



SINGLE RtTLE OF THREE. 



198. 



13. If 100 men can dt) a 
piece of work in 12 days, how 
xxmiy men pan do the same in 
3 days ? Ans. 400 men. 

14. If 100 dollars gain 6 dol- 
lars in one year, in what time 
will a sum of money double at 

.that rate, simple interest ? 

(i:l ::]00 Ans. 16f yrs. 

15. If $100 gain $6 in 12 
months, in how many montlft 
wijl a sum of money double at 
that rate, simple interest ? 

^ mo. S 

6 : 12 : J 100 Ans. 200 mo. 

16. If$100gain6 dollars in 
3fi5 days, in how many days 
will a sum of money double at 
that rate, simple interest ? 

Ans. 6083* days. 

17. A owes B £296 17s., but 
bticoming a bankrupt, can pay 
only 78. 6d. on the pound ; 
how much will B receive ? 

Ans. £111 63, 4d. 2qrs. 

18. If 1 dozen of eggs cost 
10^ cents, what will 250 eggs 
cost.J* Ans. $2,187. 

19. If a penny loaf weigh 
9oz. when wheat is 6s. 3d. per 
bushel, what ought it to weigh 
when wheat is 8s. 2id. per 
bushel ? Ans. (k)z. 13drs. 

20. How many yards of 
flannel 5qrs, wide, will line 20 
yards of cloth 3qrs. wide ? 

Ans. 12 yds. 

21. If a person at the equa- 
tor be carried by. the diurnal 
motion of the earth, 25000 
miles in 24 hours, how far is 
he carried in a minute ? 

Ans. 17^^ miles. 



22. If 'a staff 4ft. 6in. intengtn 
cast a shadow 6 feet, what 
is the lieight of a tree whose 
shadow measures J 08 feet ? 

Ans. 81 feet 

23. If the earth i*evolve on 
its axis 360 times in 365 days, 

' in what time does it perform 1 
revolution ? 

rev. (Is. rev. 

3C6 : 365 : : 1 
Ans, 23h. 56m. 4s. nearly.* 

24. Bought 4 bales of cloth, 
each containing 6 pioces, and 
each piece containing 27 yds. 
at £16 4s. per piece ; what is 
the value of the whole, and the 
price per yard ? 

Ans. £388 168. and 12s. per 
yard, 

25. If a hogshead of rum 
cost $75.60, how much water 
must be added to it to reduce 
the "orice to $1 per gallon ? 

Ans. 123 gal. 

26. If a board be 9 inches 
Vide, how much in length will 

make a square foot ? 

Ans. 16ih. 

27. How many yards of pa- 
per 3 quarters of a yard wide, 
will paper a room tliat is 24 
yards round, and 4 yds. high? 

Ans. 128 yards. 

28. If a man spend 75 cents 
per day, what does he spend 
per annum ? Ans. $273.75. 

29. A garrison of 500 men 
has provisions for six months; 
how many must depart that 
there may be provisions for 
those who remain 8 months ? 

Ans. 125. 

* This is called a sideral day. 
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30. The sd^rjr of the Presi- 
dent of the United States is 
$^5000 a year; what is that 
per day? Ans, $68,493, 

31. If a field wiU feed 6 
cows 91 days, how long will it 
feed 2l cows ? 

Ans. 26 days. 

32. A lends B 63 dollars for 
1 year; how much ought B to 
lend A for 7 months, to bal- 
ance the favor ? 

Ans. $113,142. 

33. At $li25 per week, how 
many weeks' board can I have 
for $100? Ans. 80 weeks. 

34. If my watch and seal be 
worthy $48, and my watch be 
worth 5 times as much as my 
seal, what is the valuie of the 
watch ? Ans. $40. 

6 : 48 : : 5 

35. A cistern containing 
230 gallons, has 2 pipes; by 
one it receives 50 gallons per 
hour, and by the other dis- 
charges 35 gallons per hour ; 
in what time will it be fillecf ? 

Ans.\15h. 20m. 

36. What will 39 'weeks' 
board come to at $1.17 per 
week? Ans. $45.6.'3. 

37. If 40 rods in length and 
4 in breadth mafie 1 acre, how 
many rods in breadth, that is 
16 rods long will make 1 acre ? 

Ans. 10 rods. 

38. How many^ men must be 
employed to finish in 9 days, 
what 15 would do in 30 days ? 

Ans. 50 men.* 
7* 



39. The earth is 360« in 
circumference, and revolved 
on its axis in 24 hours ; hi^w 
far does a place move in one 
minute in lat. 44<^, a degree in 
that latitude being about 50 
miles ? Ans. 12im. nearly. 

h. m. deg. m. , m. 
24X60 : 360X50 : : 1. ' 

40. If the earth perform its 
diarnel revolution in 24 hours, 
in what time does a place on 
its surface move through one 
degree ? Ans, 4 minutes. 

360<> : 24 : : 1° 

41. There is a cistern which 
has a pipe that will empty it in 
6 hours ; how many such pipes 
will be required to empty it in 
20 minutes ? ^ 

Ans. 18 pipes. 

42. What is the value of 
642 dollars against an estate 
which can pay only 69 cents 
oh the dollar ? 

Ans. $442.98. 

43. If 6352 stones of 3 feet 
long complete a certain quan- 
tity of walling, how many 
stones of 2 feet long will raise 
a like quantity ? Ans. 9528. 

44. Suppose 450 men have 
provisions for 5 months, how 
i|^any must depart, that the 
provisions may serve those 
who remain 9 months ? 

Ans. 200 men. 

45. A person's annual in* 
come being £146, how much 
is that per day ? Ans. 8a. 



?6 coMPotrmi FaoKmrioN. 199,200,201. 

' f ANALYSIS. 

199. 1. If a person can travel 96 miles in 4 days, wlien the days are 
8 hours lon^, how far can he travel in 2 da^'s, when the days are labours 
long? 

1. If a person can travel 96 miles in 4 davs, he can travel (96-74c:i) 24 
miles in 1 day, and if he can travel 24 in a day, which is 8 hours long^, he 
can travel (24^:=) 3 miles in 1 hour, and if ne can travel 3 miles m an 
honr, he can travel, when the days are 12 hour^ long, (^2x3=) 36 miles in 
1 day, or (36x2=) 72 miles in ^ days, which is the answer. 

U. It must be evident that the distances travelled by a person ^ing all 
the time at the same rate will be in proportion to the times in which they 
iire travelled. In this case, 4 days, which are 8 hours lonr, are equal to 
(8X4i=) 32 hours, and 2d. 12 hours lonff equal (12x2=) m. and hcuce 
we have this proportion, 32h. : : 96m. : : 24h. : x^ or the distance travelled 
m the 2 days, which we find to be 72 miles as before. 

JII. It vrill be obvious, in the above question, that the distance travelled 
depends upon two circumstances, viz. the number of days and i}a»Jengfh 
of the days. Now, supposing the days had sdl been of the same lenflh, 
wc should have had this proportion, viz. 4d. :96m. : :2d. :^, or the dis- 
tance travelled in 2 days j or, supposing the number of days had been the 
«iine ill both cases, the proportion woukl stand, 8h. : 96m. : : 12h. : x, oi^^the 
(^stance travelled when the flays are 12 hours long. Uniting' these propor* 
tions together, we have 

^\ :96m.::,|j : r, 

by which it appears that 96 is to be multiplied by 2 and 12, or (2x12=) 
' til, and divided by A and 8, or (4x8=:) 32, which is the same as the second 
method of solving the question. ^ 

200. 2. If 12 men can make 9 rods of fence in 6 days, when the days 
are 10 hoilrs long, how many men will be required to make 18 rods of fence 
in 4 davs, when the dayt are 8 hours l(Ag? 

In this question, tlie number of days and their length being supposed* to 
be the same in both cases, we should have* this proportion, ilrds. : 12 men 
t ; 18 : X, or the number of»men required to build the 18 rods— supposing 
tfie number of rods to be tlie same in both cases, and the days to oe ot 
equal length, we should have this proportion, 4d.* : 12 men : : 6d. : x, or the 
'number renuired to build tho fonce m 4 days, and supposing the number 
of rods ana also the number of days to be the same m both cases, we 
should have tliis proportion, 8 hoiu-s : 12 men : : lOh. :x, or the. number 
required, when the. days are 8 hours long. These three, propbrtions coQi- 
biiied wc have 

9rds.^ _„„ . 18rds.> 

4d. i . °1!° : : 6rds.C : *, 

8h. 3 *^ lOh. > 

by which it app*»rs that 9X4X8 : 12 : : 18x6x10 i.r, and muUipTying tiwi 
iproduct of the third terms by the second, and dividing by the product ot Uie 
lirst terms, we find the value of :r to be 45 men, which is the answer. 

DOUBLE RULE OF THREE, 

301. A proportion which is formed by the combination of 
\yrOf or more, simple proportions, as in the preceding examples. 
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is called a Compaurid FropoKibii^ The role by which the 
fourth term of a compound proportion is found, is called the 
DotMe Ruie qf Hiret^ and may be imderstood from the preced- 
ing aualy^s. 

RULE. 

202. Make that number, which is of the same kind as the 
required answer, the second temi. ^ake any two of the re* 
maining terms which are of the same kind, and place one for 
a first, and the otficr for a third term, as directed in the Single 
Rule of Three (198)$ then tajce any other two of the same 
kind, and place them in the same way, and so on till all are 
used. Multiply the product of the third terms by the second 
term, and divide the result by the product of the first tenns : 
the quotient will be the required answer. , 



QUESTIONS FOR PRACTICE. 



3. If 120 bushels of oats will 
serve 14 horses 56 davs, how 
many days will 94 bushels 
serve 6 horses ? 

Ans. 102^1 days. 

4. If $100 gain $6 in 12 
montjis, what wiu be the inter- 
est of $350 for 2 years and 7 
months? 

2y. 7mo.=31mo. 

100 : 6 : : 350 
12 : : : 31 

Ans. $54.25. 

5. tf a sum of money at 6 
per cent, simple interest, dou- 
ble in 200 months, what will 
be the interest of $300 for 8 
montHs 7 

100 : 100 : : 300 
200 : : ; 8 

Ans. $12. 

6. If the transportation of 
20cwt 37 miles, cost 16 dolls., 
what will the transportation 
of 12cwt 50 miles cost ? 

. $12,972. 



7. If the interest of $45 for 
6 months be $1.80, what is the 

rate per annum ? 

Ans. 8 per cent. 

8. if 8 men spend 48 doUs. 
in 24 weeks, how much wiB 
40 men spend in 48 weeks, at 
the same rate ? Ans. $480. 

9. If the freight of 5 tierces 
of salt, ea(^ weighing 5i cwt 
80 miles, cost $28, what will 
be the fireight of 75 sacks of 
salt, each weighing 2| cwt^ 
150 miles ? 

Ans. $322.159,ip 

10. A man lent $350 to re^ 
ceive interest, and when it 
had continued 9 months, he 
received principal and interest 
together, $360.50; at what 
rate per cent did he lend his 

money 7 Ans. 4 per cent 

« 

11. With how many pounds 
steiling couid I gain £5 per 
annum, if with £450 I gun 
ml6moBths,£30? 

Ans, £100. 
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ANALYS13. 

808. 1. Two men, A and B, trade in compaoy; A pats in ^100, and 
B ^300, and the^ gain $30. , What is each man^s sharry of the gaui ? 

Each man's gain must cvidcntlv have the same relation to the whole gain, 
that the money which he puts in, nas to the whole amount put in. In other 
words, the wHole amount put in, will be to the whole gaili as each man's 
share ^ the amAunt put in, is to his share of the gain, i. e. 

204. 2. A and B hired a pasture for 1^ dollars ; A put m 3 cows for 8 
weeks, and B put in 4 cows for 9 weeks ; what part of the rent ought each 
to pay? 

Three cows 8.we6ks are equal to 1 cow (3X8=:| 24 weeks, and 4 cows 
9 weeks are equal to 1 cow J4x9=) 36 weeks } tneir shares, then, of tiie 
pasturage lare 24 weeks ana 36 weeks, eoual to 60 weeks' pasturage. 
Then, as the whole pasturage is to the whole rent, so is each man's share 
j>f the pasturage to his share of the rent; that is, 

fin w . «ri9 . . 5 3x8=24w. : ^4-80 A's share. ? *«« 
eo w. : S12 : : ^ 4x9=z56w. : |7.20 B's share. J ^'^• 

To prove the correctness of the work, we add together the shares, and 
find them to sLmount to (4.8(H-7.20=i) 5 12, the whole rent (54). 

DEFtNITIONS. 

205. Mone^, or property employed in trade, is called cajnUd, 
or stockf — gam to be divided, the dividend. Fellowship is a 
general rule, by which merchanta, or others, trading in com- 
pany with A joint stock, compute each person's particular share 
of die gain or loss. 

RULE. 

206. When the stocks are employed for equal times^ say : As 
the whole stock : is to the whole gain or loss : : so is each man's 
share of the stock : to his share of the gain or loss (203). 
When the times are unequal, multiply each man's stock by tlie 
time of its continuance in trade ; then say, As the sum of the 
products : is to tiie whole gain, or loss : : so is each man's pro- 
duct : to his share of the gain, or loss (204). 

QUESTlOrilS FOR PRACTICE. 



3. A «nd B made a joint 
stock of $500, of which A put 
in $350, and B $150; they 
gain $75 ; what is each man's 
share of the gain? 
q) (jp <|$ Ans. 

r^Dii.'JK.. 5 350: 52.50 A's. 
^^•^^'- J 150 : 22.50 B's. 

75.00 pr'f. 



4. Three persons make a 
joint stock, of which each puts 
in an equal share ; A continues 
his stock in trade 4 months, B 
his 6 months, and C his 10 
months, and they gained $480 
what was each man's share ? 
$96 A's. J 
144 B's. > Ana, 
240C's.S 
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5. A, B and C companied ; 
A ^ put in £480, B £680, C 
£840, and they gained £1010 ; 
what is each man's ^hare ? 

£ s. 

242 8 A's. > 
343 8 B's, V Ans. 
424 4 C's. S 

6. Divide $100 amonff 4 
men, so that their shares &all 
be as 1, 9, 3, and 4. 

fl6 

32 

48 
164 



Ans. 



160 proof. 

7. A person dying, be- 
queathed his estate to his 3 
sons; to the eldest he gave 
$560, to the next $500 and to 
the other $450; but when his 
debts were paid, there were 
$950 left ; what was each 
son's share ? 

$a52.317+lst ) 
314.569- -2(1. VAns. 
283.112-|-3d. ) 

8. Two merchants entered 
into partnership for 18 months. 
A at first put in, £100, and at 
the end of 8 months put in 
£50 more; B at first put in 
£275, and at the end of four 
months took out £70; at the 



• Ans. 



end of the 18 months they had 
gained £263; what is each 
man's share ? 

£96 9 6J J- A's. ) 
166 10 5||^ B's. S ' 

£263 

9. Three men hire a pasture 
for $100 ; A puts in 40 oxen 
for 20 days, B 30 oxen for 40 
dayff, and C 50 oxen for 10 
days; how much must each 
man pay ? 

$32 A's. ) 
48 B's. } Ans. 
20 C's. ) 

$100 pro|€ 

10. Three farmers hired a 
pasture for $60.50. A put in 
5 cows for 4^ months, B put 
in 8 for 5 months, and C put 
in 9 for 6i months ; how much 
must each pay of the rent ? 

$11.25 A's. ) 
20.00 B's. V Ans. 
29.25 C's. S 



$60.50 proo£ 

11. D and E companied ; 
D put in $125, and took out 
-f.y of the gain ; what did E 
put in ? Ans. $375. 



ANALYSIS. 

S07. ] . If I mix 6 quarts of currants, which are worth 8 cents a quart, 
with 2 quarts worth 12 cents a quart, what will a quart of the mixture be 
worth? (60) 

Six quarts at 8 cents are worth (8x6=:) 48 cents, and 2 quarts at 12 
ceaU are worth (12x2=) 24 cents ; then 48-f 24u=:72 cents, the worth of 
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ALLIGATION. 
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the whole mixture, a^d 1%{S (=j64<^, the whole mixture) ; 

■ e. When the prices and quantUies of the 



) cejtts, the 
worth of 1 quart of the mixture. When the prices and q'uantUies of the 
simples are given, and it is rec^uired to find the price of a given quantity 
«»f toe mixture, as in th6 preceding example, it is called 



ALLIGATION MEDIAL. 

RULE. 
208. Multiply each quantity by its price, and divide the sum 
of the products by the sum of the quantities, the quotient will 
be the rate of' the compouiLd required. 

QUESTIONS FOR PRACTICE. 



2. If I mix .8 bushels of 
wheat at $1.20 per bushel, 12 
bushels of rye at 60 cents, and 
10 biishels of corn at 50 cents, 
together ; what is a bushel of 
the mislture worth ? 



1.20 

8 


fO 50 .8 
12 .10 12 


9.60 
7.20 
5,00 


10 

7.20 5.00 — 

30 sum of 
[the quantities. 



21.80 sum of pi'od. 

Then 30 ) 21.80 ($0.72^ per 
bushel, Ans. 

3» A merchant mixed 6 gal- 



lons of wine at 4s. lOd. a gal- 
lon, witli 12 gallons at 5s. 66,^ 
fend 8 at 6s. 3id. a gidlon; 
what is a gallon of the mixture 
worth ? Ans, 5s. 7d. 

4. If 5lb, of tea at 6s. per lb,, 
81b, at 5s., and 41b. at 4s. 6d., 
be mixed together, what is a 
pound of the mixture wortii ? 

Ans, 5s, 2^^d, 

5. A goldsmith melted to- 
gether 10 oz. of gold 20 carats 
Hne, 8 oz. 22 carats fine, and 
1 lb. 8 oz. 21 carats fine ; what 
is the fineness of the mixture ? 

Ans. 20^|. carats fine. 



ALLIGATION ALTERNATE. 

C09. When th^ prices of the simples, and also the price, or rate of t)ie 
mixture, are given, i^^e method of findin* the proportion, or quantities of 
the several simples, is called AlUgalion Alternate, 

1. A person has tea worth 40 cents a pound, which he wishes to mix with 
tea worth 60 cents a pound, in such manner that the mixture shall be worth 
50 cents a pound 3 in what proportion must it be mixed ? Ans. Equal 
quantities oi each ; for the once of one kind exceeds the mean just as niuch 
as the price of the other falls short of it, the difierence between the given 
rate and the mean being 6 in each case. 

2. In what proportion must I mix currants worth 9 cents a pound, with 
currants wortn 12 cents a jK^und, in order that the mixture may be worth 10 
cents a pound ? Here a pound at 9 centd falls one cent short of the mean, 
and a pound at 12 cents exceeds tlie mean 2 cents : hence, 2 lb. at 9 cents 
will fall short of the mean by the same quantity that one lb. at 12 cents 
exceeds it ; we must therefore take twice as many of the 9 cent cuiTants 
as we do of thttse worth 12 cents, in order that Uie mUture m^iy be worth 
10 cents* 



From the foregoing examples it appeaw, that lh« less the mite of any 
simple differs from that of the mixture, the quantity mquired of tlyit simnk) 
lo form the mixture will be proportionately greater, and the greater the oif- 
*ference ihe less the quantity ; and that the differences between the values 
of the simples and the given value of a mixture of those simples, mutually 
cxchangeJ, express tlie relative (]uanlities of those simples necessary to 
make a mixture of the gi\'en value. Exchanging these difierences in the 
above examples^ wo have in the first, 5 lb. at 40 cents, with 5 lb. at 60 cts., 
or exjual quantities of each ; and in the second, we have 2 lb. at 9 cts. with 
I lb. at 11 

RULE. 

210. Reduce the rates of all the simples to the same de 
nomination, and write them in a column with the' rate of tht 
required compound at the lefl»hattd. Connect each rate which 
is ks3 than the rate of the compound, with one that is ^eatet, 
and each that is greater with one that is less. Write 3ie dif- 
ference between each rate and that of the compound against 
the number with which it is connected. Then if only one dif- 
ference stand against any rate, it will express tlie relative 
quantity to be tajen of that rate ; but if there be more than 
one, tlieir sum will express tlie relative quantity to^ be taken 
of that rate in making up the compound. 

QUESTIONS FOR PRAGTICE. . 
3. A farmer wishes to mix rye worth 4s., com worth 3i^i, 
barley worth 23. 6d., and oats worth 2s., so that the mixture may 
be worth 2s. lOd. per bushel ; what proportion must he take of 
each sort? 

23. = 24d. d. bu. 

2s. 6d. =30d. f 24— r^ —14 oats, ^ 

3s. = 36d. 34 J 30) .1 — 2 bar. I ._ 
4s. = 48d. d. 1 3r>J 1 — 4 corn, \^^' 
2s. 10d=34d. (48— > —10 rye. J 

d. bu. 

^24 , 14 =14) 

»«-k?)n 1 ^'^i[a- 

[48 '-— ^ 10+ 4=14 j 



4. A merchant would mix 
wines at 14s., 15s., 193. and 
22s. A gallon, so that the mix- 
ture may be worth IBs, a gal- 
lon; how much must he take 
of each sort? 

M gal. at 14s. 

^^' ^ 3 gal. at 19s. 
4 gal. at 22s. 



5. How must barley at 40 
cents, rye at 60 cent3, and 
wheat at 80 cents a bushel, bo 
mixed together, that the com- 
pound may be worth 62i cents 
a bushel ? 

C 17J bush, barley. 
Ads. < 17J bush. rye. 
' r 25 bush, wheat 



84 



ALLXOilTTON. 



211, sa 



Allwation Alternate is the reverse of Alligation Medial, and may be 
fsrovea l^ it Q,acstion8 under this rule admit of as many different answers 
as there ve different ways of linking. 

' ■ ' . ■ ♦ 

211. When fht wliole composition is limited to a certain quan* 
tity. Rule. — Find the differences by linking as before ; then 
say, As the sum of the quantities or differences, thus determin- 
ed : is to the given quantity : : so is each of the differences : to 
the required quantity of that rate. 



QUESTIONS FOR PRACTICE. 



6. How much water at cts. 
per gallon, must be mixed with 
brandy at $1.25 per gallon, so 
as to fill a vessel of 80 gallons, 
and that a galbn of the mix- 
tmre may be worth $1 ? 

^^^ ] 1.25-^100 



gal. 
125 



gal. 
80: 



1.25 
[lOO: 



16 water. 
64 brandy. 



Given quantity 80 
7. How much silver of 15, 
of 17, of 18, and 22 carats fine, 
must be melted together to 
form a composition of 40 oz. 
30 carats fine ? 



Ans. 



' 5 of 15V 
5 of 17 I 
5 of 18 f 

25 of 22 J 



car. fine. 



I 8. A grocer would mix teas 
at 3s., 4s., and 4s. 6d. per lb.; 
and would have 30 lb. of the 
mixture worth 3s. 6d. per lb.; 
how much of each must lie 



take? 



Ans. 



lb. 
: 18 at 3s. 

6 at 4s. 
^ 6at4s. 6d. 



9. How many gallons of 
water worth Os. per gallon, 
must be mixed with wine worth 
3s. per gallon, so as to fill a 
cask of 100 gallons, and that 
a gallon of Sie mixture may 
be afforded at 2s. 6d. ? 



Ans. 



•■\ 



gall. 

161 water. 

83i wine. 



212. When one of the simples is limited to a certain quantity. 
Rule. — ^Find the differences as before ; then^ As the djjffbrence 
standing against the given quantity : is to the given quantity 
: : so are the other differences, severally, : to the several quan- 
tities required. 
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QUESTIONS FOR Pl^CTlCJC. 



10. A grocer would mix teas 
at 12s., 10s., and 6s., with 20 
lb. at 4s. per lb. 5 how much of 
each sort must he take to 
make the composition worth 
83. per lb. .9 

against the given 
o / u I I ^ quaatity. 



f 4 ^ 4 agj 

I10J 1 1 
[l2 '4 lb, 



10 at 6s. 
10 at 10s. 
20 at 12s. 



Ans. 



11. How much wine at 5(9., 
at 5s. 6d., and 6s. per gti,llon, 
must be mixed with 8 gallons 
at 43. per gallon, so that the 
mixture may be worth 5s. 4d. 
per gallon ? 
gal. 
r 2 at 5s. ) 
Ans. < 4 at 5s. 6d. > per caH. 
06at6s. i 



MISCEI.I.A1VEOUS. 



1. A has 350 yards of cloth 
at Is. 4d. per yard, which he 
would exchange with B for 
sugar at 25s. 6d. per cwt; 
how much sugar will tlie cloth 
come to ? 

350 yards at Is. 4d.=466s. 
3d.z=5600d. and25s.6d.=z30Gd. 
d. cwt. d. 

Then 306 : 1 : : 5600 

cwt. qr. lb.. 
Ans. 18 1 5| nearly, 

2. A has 7h cwt of sugar, at 
8d. per lb., for which B gave 
hitii 12i cwt. of flour ; what 
was the flour per lb. ? 

Ans. 4|d. 

3. How much tea,^at 9s. 6d. 
per lb., must be given in bar- 
ter for 156 gallons of wine, at 
12s. 3id. per gallon ? 

Ans. 2011b. 13,,S^z. 

4. B delivered 3 hhds. of 
brandy, at 6s. 8d. per gallon, to 
C for 126 yards of cloth ; what 
was the cloth per yard ? 

Ans. lOs. 
8 



5. A has coflfee, which he 
barters with B at lOd. per lb 
more than it cost him, against 
tea, which stands B in 10s. the 
lb., but puts it at 12s. 6d. : I 
would know how much the 
coflTee cosrt at first. 

Ans. 3s. 4d. 

6. A and B barter 5 A has 
150 gallons of brandy, at $1J20 
per gal. ready money, but in 
barter, would have $1.40; B 
has linen at 60 cents per yard, 
ready money? how ought the 
linen to be rated in barter, 
and how many yards are eqaal 
to A's brandy ? 

Ans. barter price, 70 cents, 
and B must give A 300 yards. 

7. C has tea at 78 cents per 
lb., ready money, but in barter, 
would have 93 cents; D has 
shoes at 7s. 6d. per pair, ready 
money ; how ought they to be 
rated in barter, in exchange 
for tea? Ans. $1.49 
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8. C. has candles at 68. per 
dozcD, ready money; but in 
barter he will have 6s. 6d. por 
dozen; D has cotton at 9d. 
per lb. ready money.; what 
price must the cotton be at in 
barter, and how much cotton 
must be bartered for 100 dozen 
of candles ? 

Ans. the cotton 95d. per lb. 
in barter, and 7cvt. Oqrs. 161b. 
of cotton must be given for 
100 doz. candles. 

Note. — The exchange of one 
commodity for anotlier, is called 
JiarUr. 

9. If 6 men build a wall 20 
feet long, 6 feet high, and 4 feet 
thick, in 32 days ; in what time 
will 12 men build a wall 100 
feet long, 4 feet high, and 3 
feet thick ? Ans. 40 days. 

10. If a family of 8 persons 
in 24 months spend $480 ; how 
much would they spend in 8 
months, if their number were 
doubled ? Ans. $32a 

11. Three men hire a pas- 



ture for $48; A pots in 80 
sheep for 4 months, B 60 sheep 
for 2 months, and C 72 sheep 
for 5 months; what sliare of 
the rent ougiit each to pay? 
A $19.20 ) 
B 7.20 > Ans. 
C 21.60) 

12. If I have a mass of pure- 
gold, a mass of pure copper, 
and a mass, which is a mixture 
of gold and copper, each weigh- 
ing 10 lb., and by immersmg 
tliom in water, find tlie quanti- 
ties displaced by each to be 8 
by the copper, 7 by the mix- 
ture, and 5 by the gold ; what 
part of the mixture is gold, and 
wha.t p€Lrt copper.^ 

3 : 10 



. 5 2 : 6i copper 
• ^ 1 : 3J gold. 



Tills is tlie celebrated problem of 
Arciiimcde«, l)y whicii he detected 
(he fraud of the artist employed by 
Hiero, king of Syracuse, to make 
him a crowu of pure g^ld (211). 



ASSESSMENT OF TAXES. 



1. Supposing the Legislature 
should grant a tax of $35000 
trt be assessed on the inventory 
of all the rateable property in 
the State, which amounts to 
$3000000, what part of it 
must a town pay, the inventory 
of which is $24600.^ 
$ hiv. g tax. S my, $. 

3000000 : 35000 : : 24600 : 287 
Ans. 



2. A certain school, consist- 
ing of GO scholars, is support- 
ed on the^lls of the scholars, 
apd the quarterly expense of 
the whole school is $75 ; what 
is that on tlie scholar, and 
what does A pay per quarter, 
who has 3 scholars ? 

Ans. $1.25 on the scholar, 
and A pays $3.75 per quartcn 



SIX 
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3. If a towir, the inventory 
of which 13 $24000, pay $287, 
what will A's tax be, the in- 
ventory of whose estate is 
$525.75? 
24G0O.O0 : 287 : : 525.75 : 

$aia'} Ans. 

4\. The inventory of a cer- 
tain school district is $4325, 
and the sum to be raised on 
this inventory for the support 
of schools, is $86.50*; what is 



that on the dollar, and what ifi 
C's tax, whose property inven- 
tories at $76.44 .^ 
$4325 : 86.50 : : 1 ; .02 cts. 
~ Ans* 
& 76.44X.02i=$1.528,C'stax. 
5. If a town, tlie inventory 
of whicli is $16436, pay a tax 
of $493.08, what is that on tlie 
dollar? 

$16436 : $493.08 : ; 1 : .03 cts, 
Ans« 



213. In assessing taxes, it is gtsnct^ly best, first to find what eadi 
dollar pays, and the product of eacli man's inventory, muitiplied by this* 
sum, will be the amount of his tax. In this ca^ie, the*^ sum on the Aiollar, 
which is to be employed as a^ multiplier, must be exfu^essed as a proper 
decimal of a dollar, and the product must be pointed according to the role 
for the multiplication of decimals (122); thus 2 cents must be written 
.02, 3 cents, .03, 4 cents, .04, &,c. It is sometimes the practice to make a 
table by multiplying the value on the dollar by 1, 2, 3, 4, &c. as follows ; 

TABLE, 



I pays 


.03 


510 pays 


.30 


5100 pays 


3.00 


2 " 


.06 


20 " 


j60 


'JtOO '5 


6.00 


3 " 


.09 


30 " 


.90 


800 " 


90)0 


4 " 


.12 


40 " 


1.20 


400 " 


12.00 


6 " 


.15 


60 " 


1.50 


500 " 


15.00 


6 « 


M8 


60 " 


1.80 


600 " 


18.00 


7 " 


.21 


70 " 


2.10 


700 " 


21.00 


8 " 


M 


80 " 


2.40 


• 800 " 


24.00 


9 " 


.27 


90 " 


2:70 


900 " 


27.00 


*' 


.30 


100 " 


3.00 


1000 " 


30.00 



This table is constructed on the supposition that the tax amounts to thi** 
cents <m the dollar, as in example 5th. Use. — Wliat is B's tax, whose 
rateable prop<Srty is ^276 ? By the table, it appears thatjg[200 pay^G, that 
570 pay 52.10, and that 56 pav 18 cents. , 

IT..,, ffsno ;« am ■T'T'^ "M.^'' 'T.® W*" f'""^ ^^""^ *?*"' 

vidual's tax, then add all the taxes toffe^cr, 
and if their amount agree with the whole sum 
proposed to be raisecl, the work is rlglit. It \$ 
sometimes best to assess the tax a tnfle larger 
than the amount to be raised^ to compensate 
ibr the loss of fractions. 



ITius 5200 is 6.00 

70 is 2.10 

6 is 0.18 

276 58.28 < 
B'stax. 



REVIEW. 



1, What is meant by ratio ? How 
is ratio expressed ? What is the firs^ 
terra called 7 the second term? 

2. What is proportion! What 
|;cil^ Ui4tl> in sW^d irespecUng the 



four tenris of a proportion? How 
is this truth shown 7 

3. Does changing the place af 
the two middle terms aflect the pro- 
portioD? Why not/ 
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<• 4. What IS meant by iavcrse jiro- | ' 7. What is FcYlow^hip ? What is 
portion ? I meant by capital or sinck ? What 

5. AVhat is hieant by tlie Single by dividend'? What i« the rule 
Rule of Three ? What is the gen- when the times are equal 1 What, 
eral rule for stating questions in the I when they are unequal 1 What is 
Role of Three ? How is the an- t the method of proof? 
swer tlien found] If the first and 8. What is AlH^lion? What n 
third terms be of different denomi- j Alligation Medial ?— Alligation Al- 
iiations, what is to be dohe ? What, tcmcUe i What is the rule for 
if there are different denominations | finding the proportional quaiitilics 
ill the second term 1 Of what de- to form a mixture of a given rate ? 
nomination will the quotient be ? l Explain by analysis of an cxaniplc. 
What, if the quotient be not of the I Wlien the whole composition '' 



same denomination of the required 
answer? What is the method of 
proof in this rule ? 

G. What is compound proprortion 1 
Jiy ^at other name is it called ? 
What is the rule for statin? questions 
in compound proportion f— for per- 
fiMrniuig tbo operation ? 



limited to. a certain quantity, how 
would you proceed t Ifow, when 
one of the simples is limited to a 
certain quantity ? How is Alligation 
proved f 

9. What is Barter ? "WTiat is 
meant by a tax ? What is the com- 
mon meiiiod of making out taxds ? 



SECTIOjr VII. 

DEFINITIONS. 

914. 1. Fractions are parts of a unit, or of a whole of any kind. 

If any number, or particular thing, be divided into two equal parts, those 
[>arts are called halves ; if into 3 eoual parts, they are called t/nr<is ; if into 
4 equal parts, they are called /(wrms, or quarters (11) ; and, generally, the 
parts are named from the numl>er of parts into which the thing, or wfaule, is 
divided. If any thing be divided into 5 equal parts, the parts are called 
Jlftfis ; if into 0, they are cdWeA sixths ; if into 7, they are called scvenilis; 
and so on. These broken, or divided quantities are called fractions. Now 
if an apple be divided into Jive equal parts, the value of one of those parts 
would be onefijlh of the apple, and the value of two parts iwofiflbs of the 
apple, and so on. Thus we see that the name of the fraction shows, nt tlie 
same time, the number of parts into which the thiu"^, or whole, is divided, 
and how many of those parts are ta^|:cn, or signified by the fraction. Sup- 
pose 1 wisheato give a person two fifths of a (^llar; I must first divide 
the dollar into five equal parts, and then give thefferson two of these parts. 
A dollar is 100 cents— 100 ceijts divided into 6 equal parts, each of those 
parts would he 20 cents. Hence, onthfih of 100 cents, or of a dollar, is 
20 cents, and two fifths, twice 20^ or 40 ceats. 

The tediousness and Inconvenience of writing fractions in words has led 
to the invention of an abridged method of expressing them by figures. One 
hmf is written i|, one third ^ J, two thirds, f, &c. The figure below th*. 
iiiie shows the number of parts into which the thing, or whole, is divided. 
aad the figure above the line shows how many of those parts are Signified 
by the fraction. The number below the line gives name to the fraction, 
and IS therefore called the denoTfUnator ; thus, if the number below the lino 
b« 3, the parts signified are thirds, \f^, fourths, if 5,^/lhs, and so ou. The 
number written abave the line is called the vuituttatBr', b^raose it enun* 



rales the parts of the dehommator signified t^j the firaetioB. As ibei^ m 
no limits tlo the number of parts into which a thing, or whole, may be di- 
vided, it is evident that it is possible for every number to be a numerator, 
or a denombafor of a fraction. Hence the variety of fractious must bo. 
utalimited. 

2. Fractions are of two kinds, Vulgar and Dtdmalf which differ in the' 
form of expression, and the modes of operation. 

3. A Vulgar Praction is expressed by two numbers, called the nume* 
rator and denominator, written the former over the latter, with a line be- 
tween, as J, the former before the latter, as 3-8:z:f . 

4. A Decimal FracHorif or a Decimal, is a fraclion which denotes parts 
•f a unit which become ten times smaller by each successive division (113), 
and is expressed by wiiUn^ down the numerator only. (Spe Part II. Sect. 
HI). A decimal is read m the same manner as a vulgar fraction; thus 
0.5 is read 6 tenths, 0.26 25 hundredths, and it is pat into the form of a vul- 
rar fraction by drawing a line under it, and writing as many ciphers under 
the line as there are figures in the decimal, with a 1 at the-IeA hand; thus, 0.5 
becomes ^^j, 0.25, ^^s^, and 0.005, ^5^^. 

VULGAR FRACTIONS 

215. 1. A proper fraction is one whose numerator ia less 
tliaii its denominator; as i, |, $, &c. (23). 

2. An improper fraction is one whose numerator is greater 
than its denommator; as, J, |, y, &c. (24). 

3. The numerator and denominator of a fraction are called 
its term (30). 

4. A compound fraction is a fraction of a fraction ; as, \ of i, 

5. A mixed numher is a whole number and a fraction written 
together, as 12i, and 6J (23). 

6. A common divisor^ or common' measure ^ of two or more 
numbers, is a number which will divide each of them without 
a remainder. 

7. The greatest common divisor of two or more number^, is 
the greatest number which will divide those numbers severally 
without a remainder. 

8. Two or more fractions are said to have a common dcnomi^ 
naior, when the denominator of each is the same number (25). 

9. A common mvlti^e of two qr more numbers is a number, 
which may be divided by each of those numbers without a re- 
mainder. The least common multiple is the least number, which 
may be divided as above. 

10. A prime number is one which can be divided without a 
remainder, only by iteelii or a unit. 

11. An aliquot part of any number, is«uch part of it, as being 
tid^en a certain nimibcr of times, will exactly make that 
number. 

8» 
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12. A perftct ntim&er is one ^hich is just equd to the sum ' 
of all its aliquot parts. 

The smallest perfect oumber ii^ 6, whose aliquot partis are 3, % and 1, aad 
3-f-2-f-lz36 ,A the next is 28, the next 496, and the next 8128. Only ten 
perfect numbers arc yet kuowu. 

2lO. WHeLE NUMBERS, CONSIDERED UNDER THE 
FORM OF FRACTIONS. 

ANALYSIS. 



1. Change J"^- to a whple or 
mixed number. 

3)7G I As the denominator d&- 
— ( notes the number of parts 
25^ I mto wiiich th& wiiolc, or 
I unit, is divided, and the nu- 
merator shows how majiy of those 
parts are contained in Uie fraction 
(22), there are evi'denlly as many 
wholes, as the number of times the 
nomorator contains the denomina- 
tor ; or, otherwise, since every frac- 
tion denotes the aivisron of the nu- 
merator \iy the denominator (129), 
^vfaere the numerator is gi-eater than 
tlie denominator, we have only to 
perform the division which is de- 
noted. 

917. To change, an improper 
fraction to an equivalent whole 
or mixed number. 

Rule. — Divide the numera- 
tor by the denominator, and tlie 
quotient will be the whole, or 
mixed number required. 



]. Change 25i to an im« 
proper fraction. 



25x5+l_., 



=¥- 



J denotes the di- 
vision of 1 by 3, 
(129|; if now wc 
multiply 25 by 3, and add the pro- 
duct to 1, making (25X34-l=z) 76, 
and then write the 76. over 3, thus, 
•J^-, we evidently both multiply and 
divide 25 by 3 ; but as the mojtipli- 
cation is actually performed, and 
the division only denoted, the ex- 
pression becomes an improper firac- 
tion. 

A whole number is changed to an 
improper fraction, by writing 1 under 
it, with a line between. 

218. To change a tvhole or 
mixed number to a7i equivalent 
ijnproper fraction. 

Rule. — ^Multiply the whole 
number by the denominator of 
the fraction, add the numerator 
to the product, and write the 
sum over the denominator for 
the required fraction. 



QUESTIONS FOR PRACTICE 



2. Change ^ to a mixed 
number. 

^ 3. Change 2| S. to a mixed 
number. 

4. In J^s. shillings, how 
many shillings ? 

5. In ^ of a week, how 
ntany weeks ? 



2. Change 8^ to an impro^ 
per fraction. 

3. Change S7| to an im- 
proper fraction. 

4. In 19t^s. how many 
12ths ? 

5. In 8^ weeks, how many 
7ths? 
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319. MULTIPLICATION AND 0IT1SION Of FItAGTIONS 

BT WHOLJB NUMBERS. 

ANALYSIS. 

1. Henry bad J of a peck of 



1. James bad f of a peck of 
plums, and Henry had twice as 
many ; how maiiy had Hfenry ? 

Here we have evidently to multiply 
f by 2 ; but two times ^ is f^ ^ 
^ncC; to multiply ^ by 2, we multi- 
ply the numerator 2 "by 2, and write 
the product, 4, over 8, the denom- 
inator 5 or, otherwise, if we divide 8, 
the denominator, by 2, and write 
the quotient, 4, under ^j, the nu- 
merator, thus, ^, the fraction be- 
comes miiltipled ; fbt- while the num- 
ber of parts signified remains the 
same, the division has rendered tliose 
parts twice as great} and these re- 
sults, ^ and J, are evidently the 
same in value, though difiering in 
the magnitude of the terms. There- 
feore ' 

220. To multiply a Jraction 
by a whole number. 

Rule. — Multiply the nume- 
rator, or di\ide the denomina- 
tor, of the fraction by the 
whole number ; the result will 
be the product required. 



plums, which were twice the qua- 
lity James had 3 iiow many had/ 
James? • 

Here we have evidently to dividf» 
^ into 2 equal parts ; but ^ divided 
into 2 parts, one of them is } ; then 
to divide ^ by 2, we must divide 
the numerator by 2. iu»d write the 
quotient, 1^ over 4, thedenoraiiveitor> 
or^ otherwise, if we multiply 4, the 
denominator, by 2, and write the 
product, 8, imder 2, the numerator, 
thus, J, the fraction becomes divid- ' 
ed by 2 ; for while the number of 
parts remains the same, the multipli- 
cation has rendered the parts only 
half as great; and these results, 
^ and |, are evidently the same in 
value, though expressed in different 
tonus. Hence 

221. To divide a fraction by 
a iuJude number. 

Rule. — Divide the numera- 
tor, or multiply the denomina- 
tor, of the fraction by the whole 
number ; the result will be the 
required quotient 



QUESTIONS FOR PRACTICE. 



2. What is the product of 
J by 24?— of f by 32.5'-— of 
a bv 36.J>— of 4 by 42?— of 
:?tV3? 

3. How many axe 5 times 
^? — 3 times f ? — ^14 times 
^ ?— 7 times f ? 

4. If 1 lb. of rice cost -^ 
of a dollar, what will 5 lb. cost ? 

5. If a bushel of wheat 
cost -f^ of t: dollar, what will 
6 bushels cost? 



2. How mc^iy times 24 in 
1^ .?>— 32 in JLfa ?— 36 in -if a ? 
—42 in i^fi ?— 9 in f I ? 

3. How many times 5 in 
^ ?— 3 in f ?— 14 in y^. ?—7 
in -f , or 5 ? 

4. If 5 lb. of rice cost -J 
of a dollar, what will 1 lb. 
cost ? 

6. If 6 bushels of wheat 
cost f of a dollar, what is it a 
bushel? 



^e TIIUUA f AAP7I0II9« till ttS^m 

' MULTIPLICATION BY FRACTIONS. 

ANALYSIS. 

222. If a load of hay be worth $12, what aro f of it 
worth? 

Here 12 aod } are evidently two factors, wiuch. multiplied tosether, will 
cif e the price ; and sliice the result is the same, whichever is mme the luul- 
tiplier (8b), we may make f the multiplicand, and procjeed (220) thus, |X 
12=r^=8 dollars. Abs. Otherwise^ since in the multiplication by a whole 
number, the multiplicand is repeated as many times as the multiplier con- 
tains units, if therefore the multiplier be 1, the multiplicand will be repeat- 
ed one time, and the product will be just equal to the multiplicand ; ff the 
iiiultiplier be ^, the mullipliciand will be repeated half a tifne, and the pro- 
duct will \ye half the multiplicand ; if the multiplier be ^, it will be repeated 
one third of a time, and the product will be one third of the multiplicand, 
and generally, multiplying by a fraction is taking out such a part of the 
muittplicand as the fraction is part of a unit. Hence Uie product of 12 by 
§, is I of 12 y and to find § of 12, we must first find | of 12, by dividing 12 
by 3, and then multii^y this third by 2; thus, 12-^=4, and 4X2^=8) ^8 
llien are I of ;^12, or the product of j^l2 by |, as by the fbnner method. 
Therefore, 

. 225. To multiply a whole number ly afituHcyru 
Rule. — Divide the whole number by the denominator of the 
ftaction, and multiply the quotient by the numerator,— or mul- 
tiply the whole number by the numerator, and divide the pro- 
duct by the denominator. 

QUESTIONS FOR PRACTICE. 



2. What is the product of 
4 multiplied by ^ ? — of 7 mul- 
tiplied by J? — of 9 by ^7 — 
of 17 by J ? 

3. If a barrel of rum cost 
$24, what cost J. of it ? 

Ana. $18. 

4. What cost 18 bushels 
of corn) at -^ of a dollar a 
htishel.? Ans.$6. 



5. If a bushel of pears 
coat 75 cents, what cost -J of 
them 7 Ans, 15 cts. 

6. What is the product of 
16 by X .5—256 by X .P— of 12 

byf? 

NoTK.— It will b^ obser\'ed from 
the al>ove examples, that multiplica- 
tion by a proper fraction gives a 
product which is less than the multi- 
plicand (121). 

^4. MULTIPLICATION O^ ONE FRACTIONAL q.UANTITY 
PY ANOTHER, 

^, '^'^'^on owning f of a gristmill, sold f of liis share ; 
what pifciC of the whole mill did he sell ? 

Hese we wish to take out S of |, which has been shown (222) to be the 
same as multiplying | by|; but to multiply by a fraction, we must divide 
the multiplicana by the deuomuiator, and multiply the quotient by the nu- 
merator} i is divided by 3, by muKiplj'ing the aenomiuator 4 by 3 (121)^ 
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and the quotietit is -^j aiid -^ is muitiplied by S, by moHipIyinj^ ib« 
numerator, 3, by 2 (220), and the product is -j^^equal to the 'part of the 
mill sold. Hence, 

To mvltiply a frcLction hf a fraction^ w to change a confound 
fraction to a single one, 

RriiE. — ^Multiply the numerators together for a new nume- 
rator, and the denominator together for a new denominator. 

QUESTIONS FOR PRACTICE [56). 



2. A man owning ^ of a 
farm, sold ^ of his share ; 
what part of the farm did be 
sell ? Ans. ^. 

3. What Dart of a foot is f 
of ^ of afoot? 

Ans. ^. 



4. What part of a mile is 
f of f of a mile? 

- Ans./j=zJ. ' 

5. Change ^ of ^ of ^ of -}• 
of ^ to a single fraction. 

6. Multiply f f f by f |. 



225. DIVISION BY FRACTIONS. 

1. In 6 dollars, how many times | of a dollar ? 

Here we wish to divide ^6 into parts, each of which shall be | of a dol- 
lar, or in other words, divide 6 by |. Now in order to find how many times 
I in 6, we reduce 6 to 4ths, by muliiplving it by 4, the denominator of the 
traction, thus: 4 times 6 are 24; 6 dollars, then, are 24 fourths, or ouaners 
of a dollar J and dividing 24 fourths by 3 fourths (the numerator), the quo 
tient, 8, is evidently the number of times | of a dollar may be had in ^^, 
or 6 dollars. Hence, 

226. To divide a loholt number by a fraction. 
Rule. — Multiply the number to be divided by tlie denomina- 
tor of the fraction, and divide the product by the numerator. 

QUESTIONS FOR PRACTICE. 



3, In 7 shillings, how many 
times ^ of a shilling? 

Ans. ^-. 

3. In 17 bushels of wheat, 
how many times ^ of a bush- 
el? Ans. 8^. * 

4. In 1 gallon of wine, how 
many times .^y of a gallon ? 

Ans. J^=:17 times. • 

5. In 5 eagles, bow many 
^ of a dollar ? Ans. 200. 



6. In a pound of tobacco, 
how many quids, each weigh- 
ing .^ of an ounce ? 

Ans. i^.=101f 

7. How many are 7-f-^? 

Note. — Here it will be seen that 
di\ision by a fraction, ^ves a qwh* 
tieot larger thau the clivtdeDU. 
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227. mrisiOK or one fractiokal itUANTiTt bt an» 

OTHER* 
ANALYSIS. 

1. If } of a buEhcI of wheat cost f of a dollar, what is 
that per bushel ? 

To fiud the cost per boshel^ -we most divide the price by the quaatity 
^154), that is, we must divHJie -^ by ^. But to divide a uumber by a frac- 
tion, we multiply it by the dcuomuiii,lory aud divide the product by the 

numerator (226) ; heuce, we must multiply | by 4, as -—-=: — (220), and 
J^ is divided by 3, by multiplying the denominator, 6, by 3, as, .J—^z-y 

( 121 ) J ^^ of a dollar then is the price of one bushel. Hence, 

'" » 

628. To divide a' fr action by a fraction^. 

Rule. — ^Multiply tlie numerator of the diyidcnd by the de- 
nominator of tbe divisor for a new numerator, and the denomi- 
nator of the dividend by tJie numerator of the divisor, for k 
new denominator. 

Note.— In practice, it will be most convenient to invert the divisor, and 
then proceed as in Art. 224. 

QUESTIONS FOR PRACTICE. 



2. In 7^ how many times 
J ? Ans. A^, 

3. In ^ how many times 
S^ ? Ans. 118=1. 

4. At ;J. of a dollar a bush- 
el for oats, how many can I 
buy for -f^ of a dollar ? 

, Ans. f f miS bush. 



5. If f of a yard cost % of 

a dollar, what is that a yard ? 

Ans. J^=i:$1.77J. 

a If ^ of a piece" of cloth 

be worth J of j of aii eagle, 

what is the whole piece worth? 

Ans. If eag. 



229. ALTERATION IN THE TERMS OF A FRACTION 

WITHOUT ALTERING ITS VALUE. 

s • 

ANALYSIS. 

A fraction is multiplied by multiplying its numerator, and divided by 
multiplying its denominator (219) ; heuce if we multipljr hotli the terms of 
a fraction at the same time by any number, we both multiply and divide the 
fraction by the same number, ana therefore do not alter its value. Again, 
a fraction is divided by dividing its numerator, and multiplied by dividing 
its denominator (219); hence it we divide both the terms of a fraction at 
the same time by any number, we both divide and multiply the fraction by 
the same number, and therefore do not alter its value. Ilence, 
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230. To,enlarge the term of 
afracHon^- 

Rule.— Multiply both the 
terms of the fraction by tlie 
number which denotes how 
many times the terms are to 
be enlarged. 



831. Ih diminish the Urmi 
9f a fraction*^ . 

Rule. — Divide both tha 
terms of the fraction *by such 
a number as will divi<^ each 
without a remainder. 



QUESTIONS FOR PRACTICE. 



1. What is the expression 
for j., in terms Avhich are 10 
times as large ? — for ^, th^ 
terms being increased 9 
times ? 



1. What is the expressioB 
for ^J, in terms 10 times less? 
— ^for 11^, the terras being di- 
minished 9 times ? 



232. OF THE GREATEST COMMON DIVISOR OF TWO 
NUMBERS. 

ANALYSIS. 

1. If the two terms of a fraction be 8 and 38, what is the greatest num- 
ber that nvill divide them both without a remainder 1 

It is evident that thv; greatest commoir divisor of 8 
8 ) 38 ( 4 and 38, cannot exceed the smallest of them. We will 

32 therefore sec if 8, which divides iL-^lf^ and gives 1 for 

— • the quotient, will divide 38 ; if it will, it is raauifestly 

6)8(1 the greatest common divisor sought. But dividing 3^ 

6 by 8, we obtain a quotient, 4, and a remainder, 6 ; hence 

— 8'is not a common divisor. Again, it is eviolent, that 

2 ) ()( 3 the common divisor of 3 and 38 must also divide o^ l)e- 
6 caase SSml" times 8 plus G j hcnco a number which will 

divide 8 and 6 will also, divide 8 and 38 ; we will there- 
fore, see if 6, wbifh divides itself, will divide 8. But dividing 8 by 6, 'we 
have a quotient 1, -and remainder 2 ; hence G is not a common divisor. 
Again, for the reason above stated, the comnnion divisor of G and 8 must 
also divide the remainder, 2 ; and bj' dividing G by 2, wetind that 2, which 
fiivides itself, divides 6 also ; 2 is tlierefore a divisor of 6 and 8, and it has 
been shown that a number which will divide 6 and 8, will also divide 8 and 
38. Hence 2 is the common divisor of 8 and 38, and it is evidently the 
peatest common divisor, since it is manifest from the method of obtaining. 
It that 2 wHl divide by it, and a number will not divide by another greater 
than itself. Therefore, 

233. To find the greatest common divisor of two. numbers* 

Rule. — Divide the greater number by the less, and the divi- 
sor by the remainder, and so on, always dividing the last divisor 
by the last remainder, till nothing remains ; then will the laal 
divisor be the common divisor required. 
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OUESTIONS FOR PRACT«OE. 



2. What ia the greatest 
eo!)amon.divisor of 24 and 36 ? 

Ans. 12. 

3. What is the greatest 
oommon divisor of 612 and 
540? Ans. 36. 

4. What i^ the greatest 
common divisor of 1152 and 



1080.? 
5. What 



IS 



Ans. 72. 

the greatest 



common divisor of 580, 320 
and 45 .' Ans. 5. 

Note. — ^When there are more 
than two numbers, find tlie common 
divisor of two, then, of that divisor 
and one of the others^ and so on to 
tbela^t. 

6. What is the greatest 
common divisor of 918, 1998 
and 522 ? Ans. 18. 



234. REDUCTION OF FRi.CTIONS TO THEIR MOST 
SIMPLE EXPRESSION. 

ANALYSIS. 
1. What IS the most simple expression, or the least teims 

The terms of a fraction are . diminished, or .made more simple, bj di- 
vision (230). Now, if we divide ^^^ so long as we can find any number 
greater than 1 which will divide them both wiUiout a remainder, the frac- 
tion will evidently be diminished to the least terms which are capable of ex- 
pressing it, since the two terms now contain no common factor greater than 
unity. Thus, 2)^=^, S)^=i%, 2)||=^, and 2)^^=^, 
least terms. Or if we find the greatest common divisor of the two terms, 
48 and 272, we may evidenUy reduce the fraction to its lowest terms at 
once by dividing the two terms by it. By Art. 233, we find the greatest 
eommon divisor to be 16, and I6)^rr^^^^f ^^^^ terms as before. Hence, 

235. Tor reduce a fraction to its least terms. 

Rule. — ^Divide both the terms of the fraction Ify the greatest 
common divisor, and the quotient' will be the fraction in its least 
terms; 

QUESTIONS FOR PRACTICE. 



2. What are the least terms 
of -^ ? Ans. ^3^. 

3. What ape the least terms 
of if J.? Ans.^ 

4. What are the least terms 
of«? Ans.^ 



5. Reduce ^^ to its least 
terms. ' Ans. ^. 

6. Reduce ^ to its least 
terms. Ans. |. 

7. Reduce j.||| to its least • 
terms. 
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236. dO^il^dR M0L^fPLXt Oi* imMBERS. 

1. "What namber is a common multiple of S, 4, 8 and 12 ? 
SX4X8X12!=1152. Ans. First, 3 tinies 4 are 12; \t then is made Op of 

3 fiwurs, or 4 threes; it is. therefore, divisible by 3 and 4. Again, 8 tineS 
12 are 96 ; then 96 is divisible by 8, and as it is made op of 8 ISSb. each of 
which is divisible by 3 and 4, 96 li divisible by 3. 4 and 8. Again, 12 
tififtes 96 are lld2; 1152 then i» divisible by 12; and o^ it is made up of 
12 ninety-sixes, eaich of which is divisible By 3, 4 and 8, 11% is divisibie 
'^y ^i ^i ^ <uid 12 : it IS therefore a common mullinle of these numbers 
(215. Def. 9). 

237. 2. What is the least commoa miiltliyle of 3, 4, 8 and 12 f 
Every number will evidently divide by all its factors : oiir object then is 

to find the least number of which each of the numbers, 3, 4, 8 and 12 is a 

factor. Ranging the mambiBrs lA a line, and dividing such as are dlvisfble 

by 4, we separate 4, 8 and 12. each into two factors, one 

4 )3, 4, 8, 12 of which, 4, is common, and the others, 1, 2 and 3 respec- 

— ^— — - tively. Now as the products of the divisor, multipliea by 

3)3, 1, 2, 3 the quotients, are, severally, divisible by their respective 

. dividends^ the products of these prodncts by the other 

1, l,j2, 1 aaotients, must also be divisible by the dividends; for 
4X^X2=24 these products are only the dividends a certain number of 
times repeated. The continued product then of the divi- 
sor, 4, and the quotient ], 2,3, (4X1X2X3=24) is divisible by each of 
the dividends, 4, 8 and 12, and 24 is obviously the least number which is 
invisible by 4, 8 end 12, since 12 will not divide by 8, and no number 
greater than 12, and less than twice 12, or 24, will divide by 12. But the 
undivided number, 3, must also divide the number sought; we therefore 
bring[ it down with the quotients, and dividing the numbers by 3, which are 
di>^sible by it, we find that 3 is already a iactor of 24, and will therefore 
divide 24. Thus, by dividing such of the given numbers as have a common 
factor by thb factor, we suppress all but one of the common factors of ekch 
kind, and the continued prcxuict of the divisqrs, and the numbers in the last 
line, which include the quotients and undivided numbers, wijl contain the 
factors of all the given numbers, and may therefore be divided by each of 
them without a remainder ; and since the same number is never tsJceu more 
than once as a factor, the product is evidently the least number that can be 
so divided. Hence, 

238. To find Vie least cormnon muUiplt of two or more ntiaii- 
bera. » 

i Rule. — Arrange the given numbers in a line, and divide by 
any number that will divide two or more of them without a re- 
mainder, setting the quotients and undivided niunbers in a line 
below. Divide the second line as beiibre, and sq on till th^e 
are no two numbers remaining, which can be exactly divided 
by any number greater than unity ; then wiU the contmued pr»- 
duct of the several divisors, and numbers in the lower line be 
the multiple required* 
9 
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QUESTIONS FOR PKACTICfi. 



% Wliat is the least c<Hn. 
Don multiple of 3, 5, 8 and 
10? 

5)3, 5, 8, 10 



2)3, 1, 8, 2 



3, 1,4 1 
and 5X^X3X^=1^ Ans. 



3. What is the least num. 
her which may be divided by 
6, 10, 16 and 20, without a re- 
mikindef ? Ans. 240. 

4. What is the least com- 
mon moltiple of 7, 11 and 13? 

Ans. 1001. 



FRACTIONS REDUCED TO ▲ COMMON DENOMI^ 
NATOR. 

NALYSIS. 

1. Reduce ^ of a dollar and ^ of a dollar to a common 
denominator. 

If eaeh term of if the first fraction, be rouHiplied by 5, the denominator 
of the second, the J becomes -^^f and if each term of ^, the second, be 
multiplied by S, the denominator of the first, ^ becomes J^ ; then, instead 
of i and ^, we have the two equivalent finactions, -jJJy and -f^ (230), 
which have 10 for a common denominatpr. 

2. Reduce ^ J and J to a common denominator. 
Multiplying the terms of ^ by 24, the product of 4 and 6, the denomi* 

nators of the other two fractions, ^ becomes ^|- ; again, multiply the terms 
of f by 18, the product of 3 and 6, the denominatora of the first and third 
fractions, | becomes -^^ 3 and lastly, multiplying the terms of ^ by 12, the 
product of 3 and 4, the denominators of the first and second, ^ becomes 
^ I then instead of the fiactions ^, | and ^, we have the three equivalent 
fractions, ^^ ^ and ^f which have 12 for a common' denominator. 
I^m a carMul ezammation of the above, the reason of the following rule 
will be manifest. 

240 IS) reduce fmciions of different denominatora to equiva' 
lent JractUma having a common denominator. 

Rule. — ^Multiply all the denominators together for the com- 
mon denominator, and each numerator by all the denominatCHrs 
excei^ its own fbr the new numerators. 



EXAMPLES. 

5. Change f , f and^ ^ t(K 
fractions having a oominoA 
denominator. ^ 



3. Reduce f and f to a 
common denominator. 

2x4=8 newnu. for I 
3x3=9 a «* I 
3 X 4r= 12 com., Aenom. 
then J^ and -f^ Ana, 

4. Reduce ^ ^ and J to 
a common denominator. 

Am. if, if w>d if. 



An«-ilfilB*'*^lSf 
6. Express | apd f of a 

dollar in parts of a dollar of 

the same magnitude. 

Ans. ^g- and f 5. 



241. TO REpUCE FRACTIONS TO THEIR LEAST COlf'* 
MON DENOMINATOR. 

ANALYSIS. 

I. Reduce I, f 1 1^ and ^j- to their least common denomi- 
nator. 

The common denominator {band by the foregoing rule is a common 
multiple of the denominators of the given fractioQS| but not always the least 
common muUipie, and consequently not alwavs the least common deaomi* 
nator. The least common multiple of the cTenominatorSy 3, 4, 8 and 12 i« 
24(238), which may be divided into thirds fourths, eighths and twelfths} 
for the new numerators we must therefore taxo such parts of 24 as are de- 
noted by the given fractions $ and this is done by dividing 24 by each of the 
denominators (-^^S, -^=5, -^^iS, and 1^^=58), and multiplying tho 
ouotients by the respective numerators, (8Xl=^f 6x3;=:]8, 3X^^x15, and 
2X11=^), and the now munerators (8, 18, 15 and 22) written over 24, the 
common denominator, give -^^ 4f » H &hd ^f for the new finclions, 
having the least possible common denominator. Hence, 

242. To reduct fradionB of different denonUnaiofs to tquih* 
alent fractions having (he least common denominators. 

Rule. — ^Reduce the several fractions to their least terms ^ 
(235). Find tiie least common multiple of all the denominators 
for a common denominator. Divide the common denominatoir * 
by the denominators of the several fractions, and multiply the 
quotients by the respective numerators, and the products will 
be the new numerators required. 



1«0 



T1TLtN4B ITBACTIOMff. 



MS-fi45. 



QUESTIONS FOR PRACTICE. 



*? 



% Wfatt is the least corn- 
denominator of ^ v| and 

2)2,3,4 



1,3,2 
Then 2x3x2=12, 
common denominator. 
And 
12-1-2=6 and 6x1=6 



least 



12-1-2=6 and 6X1=6 ) J5 
iaH3=4 . 4x2-8 n 
12)(4=3 8x3=9) i 
Tliep A» A» tV» Ans. 



^ What is the least eom^, 
mon denominator of ^, -^ and 
i? Ans.|,f,f 

4 What is the least com- 
mon denominator of ^ and 
II? Ans. ||,|^ 

5, Express § and |- df a 
dollar in the least possible 
similar parts of a dollar. 

Ans. $1 and |. ' 

a Rednce ^, ^ and f te 
the least common denomina- 
tor. Ans.J^|,^f,J^8gL. 



243. REDUCTrON OF FRACTIONS. (52) 

ANALYSIS. 



1. What part of a shilling 
IS jjj. of a pound? 

FounfU arc reduced to shillings by 
ntalUplying them by 20 (138), aiid 
Jf XiiiCfezfJ (220), and f ^| 
^Sd). 9^ of a pound, then, is |- 
itf ashitlihg. ' 

DESCENDING. 

244. To change fractions of 
a higher into (hose of a lower 
denomination. 

Rule. — Reduce the numer- 
ator to the lower denomina- 
tion hy Art. 139, and write it 
over the given denominator. 



1. What part of a pound is 
^ of a shilling? 

To change shillings to pounds, di* 
vide lliem by 20 (138). 20)|(= 
T^<221),and^=2?j(235). J 
of aslulUng is, then, ^ of a pound. 

ASCENDING. 

345. To change fractions of 
a lower into those of a higher 
denomination. 

Rule. — Multiply the denom- 
inator by the number which 
is required to make one of the 
next higher denomination, and 
so on (140) ; and write the last 
product under the given nu« 
merator. 



QUESTIONS F'OR PRACTICE. 



2. What patt of a pound is 
^ofacwt? 

3X4X28_ 336_6 . 
3^2 "-SJ^""?^""' 



2. What part of a cwt. is 
^ of a pound .' 

6 _ 6 _ 3 j^^ 
?X88x4"~7MrS5 ^^ 



S4ft-M. 
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3. Reduce ^ 6f a pound 
to the fraction of a penny. 

4. What part of a pound is 
4 of a gtiinea? 

4 -.28 112 4 .^^ 
7^^^=140=5^^- 

5. What part of a rod is 
^ of a mile ? 

6. What part of a minute 
is ^|y of an hour ? 

' 7. What part of a pwt is 
T/^lb. Troy? ^ 

346. To reduce fradions to integers of a lower denominationf 
and the reverse, 

ANALYSIS. 



3. Reduce ^d. to the fi«c. 
tion of a pound. 

4. What part of a guinea 
is 4 of a pound ? 

iof^=!^4An8. 
6 28— 140^ 

5. What part of a mile is 
2 rods ? 

6. What part of an hour n 
H^i of a minute ? 

7. What part of a pound is 
{.of a pwt? 



1. Reduce f of a pound to 
shillings and pence. 

£|X20=:5^<is; and ^^.=7|s.; 
bat 49.x 12=V-^v And ^M.=djd. 
Then £1=^8. 6d. Heuce, 

247. 33? redtice fractions to 
integers of a lower denomina- 
tion. 

Rule. — ^Reduce the numer- 
ator to the next lower denom- 
ination, and divide by the de- 
nominator; if there be a re- 
mainder, rodnce it still lower, 
and divide as before ; the sev- 
eral quotients will be the an- 
swer. 



1. Reduce 7s. 6d. to the 
fraction of a pound. 

7s. 6cl.=:90d. £l=:50s.=240d. j 
thesis. Qdj=z£^^fj-=Q, Heuce, • 



248. 7\> reduct integers to 
fractions of a higher denomina- 

ti07U 

Rule. — ^Reduce the given 
number to the lowest denomi^ 
nation mentioned for a numer- 
ator, and a unit of the higher 
denomination to the same for 
a denominator of the fraction 
required. 



QUESTIONS FOR PIIACTIGE. 



2. In -J of a day, how many 
hours ? 

3. In ^ of an hour, how 
many minutes and seconds ? 

4. In J of a mile, how many 
tods? 

5. In J^ of an acre, how 
many roods and rods ? 

9* 



2. What part of a day ^re 
6 hours ? 

3. What part of an hour 
axe 6m. 40s. ? 

4. What part of a mile are 
120 rods ? 

5. What part of an acta 
axe 1 ioo<V ^xA*^ x^^"^ 



24D, ADDITION OP FRACTIONS. 

ANALYSIS. 

1. What is the sum of |> of a dollar and I of a dollar? 

Xg both the fractidns nrc Sths of the same unit, the magnitade of the 
puts is the same io both—the number of parts, 3 aiid 4r, may therefore be 
added as ivhole numbers, and then* sum, 7, written over 9, thus, |-, ck« 
I the sora of two given iraction& 



2, What is the sum of | of a yard and f of a yard ? 

Xs the parts denoted by the given fractions are not similar, we cannot 
add them by adding their numerators, 3 and S, because the answer would 
'be Aetthcr |. nor ^; but if we reduce them to a common denominator, { 
becomes ^, and |, t^ (940). Now each fraction denotes parts of the 
saoM unit, which are of the same magnitude, namely, S4ths3 their nOn^^* 
ton,. 3 and 9, may therefore be added; and their sum, 17, being wntteu 
over 24 we have ^t of a yard for the 814m of § and | of a yard. 

250. To add Jractional qua/nHtiet. 

RULfi. — Prepare them, when necessary, hy changing com- 
pound fractions to single ones (2^), niixed numbers to improp- 
er fractions (218), fractions of different integers to those of the 
same (247,248), and the whole to a common denominator (240) ; 
and then the sum of the numerators Written over the common 
denominator, will he the sum of the fi-actions required. 

QUESTIONS FOR PRACTICE. 



3i, What is the sum of ^ 
and ^ of a dollar ? 

4, What is the sum of ^ 
and ^ of acwt? 

Ans. f^ 

5. What is the sum of | 
of a week an4 j- of a day ? 

3d 14h. Ans. 



6. What is the sum oil | 
mile, f of a yard, and j^ of a 
foot? 

Ans. 660yds. 2ft 9in. 

7. What is the sum of ^ 
of 6f, ^of ^and7j? 

Ans. 13fff 
, 8. What is the sum of ^ 
J,and^? Ans.3|^ 



WffSt 
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251. SUBTRACTION OP FRACTIONS. 

ANALYSIS. 

1. What is the di^erence between ^ of a dollar and ^p^ 
of a dollar ? ' \ 

•fy evideQtly expresses 2 tenths, man than 3 tenths) ^^ then is th« 
differeiice. 

2. What id the difference between f of a yard and f of a 
yard? 

Here we cannot subtract ^ from -I, for the same reason that we couM 
not add them (49). We therefore Reduce them to a common denominator^ 
iA^ A^> ^^ ^^^^ ^ difference of the numerators {9—^Bzzl), written over 
S4, the common denominator, gives '^^ for the difference of the fractions*. . 

Rule. Prepare the fractions as for addition (250), and then the difier* 
ence of the numerators written over the common denominator will be 4fas 
difference of the fractions requhned. 

QUESTIONS FOU PRACTIGE, 



31 What is the difference 
between -^ and jL? 

4 Prom ii take ^. 

Ans. jL. • 
5. From f take f of f . 

Ans. ^. 



6. From 96J take 14f 

Ans. 81Jf 

7. From ^ take J. 

An8.m. 

8. From 7 weeks take 9^ 
days. 

Ans. 5w. 4d. 7h. 12m. 



25?. RULE OF THREE IN VUT^GAR FRAC- 
TIONS. 

Rule. — ^Prepare the fractions hy reduction, if necessary, an^ 
state the question hy the general rule (198) ; invert the first 
term, and then multiply all tiio numerators together for a new 
numerator, and all the denominators together for a new denomi- 
nator; the new numerator, written over the new^denprninatori 
win he the answer required. 

QUESTIONS FOR PRACTICE. 



1. If |oz. cost £^ what 
will loz. cost ? 

ca. £ oz. 

^ : J : : j. Then, 

Ans. 

2. How much shalloon that 



is ^yd. wide, will line 13^ 
yards of clo^h that is 2j. yds. 
wide ? 

13^=i^ and 2^=J 

•iJfA=:44yd8. 6in. Ans. 



104 
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3. Iff gdllon cost £|, what 
will f tun cost ? 
iof^of i9fi=2Tft^tun. 
^^:|::f Ails. £140. 

4. If my horse and chaise 
b^ worth $175, and the value 
of my horse he -I that of my 
chaise, what is the value of 
each ? 

I : ip.: : ^: $105 horse. 
^:ip.: : |: $70 chaise. 



5. A Unds B $48 for | of 
a year; bow much must B 
lend A ^s^ of a year to bal- 
ance the fevor ? 

Ans. $86.40. 

6. A persdn owning f of a 
farm, sells J of his shaie for 
£171; what is the whole 
farm worth? Ans. £380. 



MISCELLAISTEOUS. 



For miscellaneous exercises, let 
the pupil review Section IV. Part I. 
and . also 4hc following articles : 51, 
62,56,56,57,68, and 59. 

1. In an orchard ^ th6 trees 
bear apples, -J- peaches, ^ 
plums, 30 pears, 15 cherries, 
and 5 quinces; what is the 
whole num^ber of trees ? 

1^ ; then 50:;=^^. and 4f =50 
X 12=600, Ans. 

2. One hdf,.^ of a school, 
an4 10 scholars, make up the 
school : how i^any scholars 
are there ? Ans. GO. 

3. There is an army, to 
which if you add J., ^, and ^ 
itself, and take away 5000, 
the sum total will be 100000; 
what is the number of . the 
whole army ? 

) Ans. 50400 men. 

4. Triple, the half, and the 
fourth of a certain number 
axe equal to 104 ; what is that 

, number? 

Ans. 27^. 



5. Two thirds and f of a 
person^s money amounted to 
$760; how much had he ? 
Ans. 



• 6. .A man spent ^ of liis 
life in England, J in Scotland, 
and the remaining 20 years, in 
the United States : to what 
age did he arrive ? 

Ans. 48 years. 

7. A pole is f in the mud, 
|. in the water, and 12 feet 
out of the water ; what is its 
length ? Ans. 70 feet 

8. There is a fish whose 
head is 1 foot long, hia tail 
as long as his head and half 
the length of his body, and 
his body as long as his head 
and toil both ; what is the 
length of the fish ? 

Ans. 8 feet 

9# What number is that 
whose 6th part exceeds its 
8th part By 20? Abb. 480. 
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10. What snin of money 
is that whose 8d part, 4th part 
and ^ part are f 94 ? 

. Ans. $120. 

11. If tp my age there added be 
One half, one 3d, ai|d 3 times three, 
Bu( score aiid.ten their sum will be ; 
What is my age ? pray show it me. 

Alls. 66 years. 

12. Seven eighths of a cer^ 
tain number exceeds four 
fifths, by 6 ; what is that 
number? 

13. What number is that 
from which if you take ^ of |, 
and to the remainder add ^ 
of 2\y, the sum will be 10.? 

Ans. lOs^Va- 

14. A father gave ^^ of his 
estate to one of his sons, and 
^ of the residue to another,* 
and the surplus to his relict 
for life ; the difference in the 



son's legacies £dS7 8s. 4d. : 

what was the widow's share ? 
Ans, £G35 lOj^d. 

15. A man died, leaving 
his wife in expectation of an 
heir, and in his will ordered, 
that if it were a son, J of the 
estate should be his, and the 
remainder the mother's; but 
if a daughter, the mother 
should have §, and the daugh- 
ter ^; but it happened that 
she had ^both, a son and a 
daughter, in consequence of 
which the mother's share was 
$2000 less than it would have 
been if there had been only a 
daughter; what would have 
been the mother's portion, had 
there been only a son ? 

Ans. $1760, 



REVIEW. 



1. Wliat are fractions ? O*" how 
many kinds are fractions 7 In what 
do they differ '/ 

2. How is a vulgar fraction ex* 
pressed? What is denoted by the 
denominator (:2^) ? By the numera- 
tor? . • 

8. What is a decimal fraction ? 
How is it expressed? How is it 
read ? How may it be put into the 
form of a vulgar fraction ) 

4.^ What is a proper fraction ? — 
api improper fraction? What are 
t^e tcnns of a fraction ? What is a 
oumBettiid firaetieo ?— a mixed num- 
ber? 

5. What is meant by a common 
divisor of two numberfe ?-4>y the 
greatest commoit divisor? 



6. When are fractions said to have 
a common denominator ? 

7. What is the common multiplo 
of two or more numbers ?---lhe leasl 
common multiple? — a prime num- 
ber? — the aliquot parts of a num- 
ber ?— a perfect number ? Explain. 

8. What is denoted by a vulgar 
fraction (129) ? How is an improp- 
er fraction chanced to a whole or 
mixed number (31G) ?— a whole or 
mixed number to an improper frac - 
tion ? 

9. How is a fraction multiplied by 
a whole number (219) ?— divided t^ 
a whole number ? 

10. How would 3'ou multiply a 
whole number by a fraction {iSZ) t 
'—a fracUoB by a' fraction ? 



IM 
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tl. How would jon ctivide • 
whole number by a fractioa (!225) f 
—4 fraction by a fraction T 

12. Hovir may yoa enlarge the 
terms of a fraction (^9) 7 How <ii- 
lAinish tbem 7 

13. How would you find the great- 
est common divisor of two numbers 7 
How reduce a fraction to its lowest 
terms? 

14. How would you find a com- 
mon multiple of two numbers (^236) 7 
«>-the least common multiple ? 

15. How are fractions brought to 



a eoqunoii denqninalor (S39)t-^te 
the least common denominator 7 

16. How arc fractions of a higher 
denomination ehanged to a lower 
denomination (^43)7— 4nto integers 
of a lower? — a lower denomtnatioa 
to a higher? — into integers of a 
higher? ^ 

17. Is any preparation necessaiy 
in order to add fi'actions {SdO)?**- 
why must they have the same de- 
nominator ? How ar« they added ? 
How is sul)tractioq of fractions per* 
formed 7 How the rale of three 7 



SECTIOX VIII. 



POWERS AND ROOTS. 

ANALYSIS. 

263. Let A represent a luie 3 feet long ; if (his length 
be mukiplied by itself, the product (3x3=), 9 feet, is tne 
area of tne sG|uaro, B, which measures 3 feet on everv side. 
Hence, if a hne, or a number, be multiplied by itself, it is 
said to be squaredy or because it is used twice as a factor, 
it is said to be raised to the second power ; and the lino 
which makes the sides of the square is called ihefyrstpow' 
er; the root of the sc[uare, or its square root. Thus, the 
square root of B=z^, is Azd3. 

264. Again, if the square, B, be mukiplied by 
its root. A, the product (9X3=:), 27 feet, is the 
Volume, or content, of the cube, A C -E, which 
measures 3 feet-' on every side. Hence, if a line or 
a number be multiplied twice into itself, it is said to F 
be cubed\ or because it is employed 3 times as a 
factor (3x3x3=1:27), it is said to be raised to the 
third power f and the line or number which show-s 
the dimensions of (he cube, is called its cube root. 
Thus the cube root of A C £=27, is A£:3. 

266« Again, if the cube, D, be multiplied by 
its root, A, the product ^(27x3=), 81 feet, is the 
content of a parallelopipcdon, ACE, whose 
length is 9 feet, and other dimensions. 3 feet each 
way, equal to 3 cubes, AGE, placeci end to end. 
ilence, if a given number be multiplied 3 times 
into itself, or employed four times as a factor 
(3X3X3X3=1=81 ), it is raised to ihe fourth power, or biquadnUe, of vfakh th* 
given number is ciitied ihs/Burth root. 



A 


^ 


B 
70 
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' S66. A^) if Um biquadrete, X), be maUipiied by ks root. A, U»jpro- 
duct, (81X3=) ^^t is ^® content of s plank, equal to 9 cubes, A C £, 
laid down in a square form, and called the sursolid, or fifth power, of whieb 
A is tfae.^^ root. 

267. Again, if •the surscdid, or fifth power, be multiplied by its root. A, 
theproduct (^4^x3=q), 729, is the content of a ciibe equal to 27 cubes, A 
C if, and is called a squared aibe, or sixth power, of which A is the sixth 

TQOt, ' 

25S* From what precedes, it appears that the form of a root, or firs^ 
power, is a Une, the second oower, a sauare, the third power, a ciibe, the 
tburth power, a parWelopipeaon, the fifth power, a plank, or square soIid> 
and the sixth power, a cttbe, and proceeding to the lugher powess, it will be 
seen that the forms of the 3il, 4ih and oih powers are coutmuall v repeated ; 
that is, the 3d, 6th, 9th, Slc, powers \%ill be cubes, the 4th, 7tli, 10th, d&c. 
paralUlopipedons. and the dth, 8th,^ 11th, d&c. planks. The rasing of power 
of numbers is called 

• INVOLUTION. 

5159. The number which denotes the power to which another 
is to be raised, is called the tnder, or exponent of the power. 
To denote the second power of 3* we should write 3 2, to de- 
note the 3d power of 5, we should write 5,^, and others in like 
manner, and to raise the number to the power required, multi- 
ply it into itself continually as many times, less one, as are de- 
noted by the index of the power, thus : • 

3=3 , * =3, first power of 3, the root 

32=3X3 =9, second power, or square of 3, 

33=3X3X3 =27, thh-d power, or cube of a 
3*=3X3X3X3=81, fourth power, orbiqoadrate of 3. 



QUESTIONS FOR PRACTICE. 



1. What is the fifth power 
of 6? 



36 2d power. 
6 

216 3d power. 
6 

1296 4th power. 
6 

Ans. 7776 5th powet. 



the second 



S. What is 
power of 45? 

Ans. 2025. 

3. What is the square of > 
0.25 feet (121)? 

Ans. 0.0625 ft. 

4. What is the square of 
^ inch ? Ans. ^ in. 

5. . What is the cube of 
1^, or 1.5? 

Ans. ^-=3f , or 3.375. 

6. Hew much is 4* ? 6« ? 
83? 76? 11*? 1010? 



960. Tfad powers of the ntne <%cto, fimn the fitst to the iiith 

inclusive, are exhibited in the following 

TABI^E. 



Roms^iirlslF^Tini, |1 S| 3| 4| .^| 61 7| 8| 9| 


Sciutires, or ^d powers, |l 4| y( 1G^ £3| 3^| 49 


(^1 81 


Cuhtjs, or 3d powers, U|a|27| 6+i 125 


2161 3^*^ 


5n\ 7S9 


[tSiqu ad ralos, or ^k h p . 1 1 j 1 < H i^' 1 1 - 'i<^ 1 ^>^ 


jLiyc;! 2-I01 


40yG 


6561 


Sursulids, or ath powt^rs, 1 1 |5^i, J4^5| l( 1^2 1-1 fJl 2 J | 777rT | 1 6flD7 


:Ji7G8 


o^md 


Square cu5c^, or 6ih p. [1 Hj4|72i>|40tie |l56Si5]466S6|i 1764^1262 t»|&3J441| 



ANALYSIS. 

861. The method of ascertaining, er extracting the roots of numberii 
or powers, is called BvoUition, The root of a number; or power, is a nam- 
ber, which, multiplied by itself continually, a certain numt:«r of times, wiH 
produce that power, and is named from the denommation of the powe^ ai 
the squall root, cube root, or Sd root, 3d root, &c. Thus 27 is the cime or 
dd power of 3, and hence S^is called the cube, or 3d, root of 27. 

262. The square root of a quantity may be denoted by this ' 
character ^ called the radical sign, placed before it, and the 
other roots by the same sign, wiUi the in^ez of the root placed 
over it, or by fractional indices placed on the right hand. 

X 3 

Thus, \/9, or 9 , denotes the square root of 9, v27, or 

27 , denotes the cube root of 27, and \/16, or 16 , denotes 

. the 4th root of 16. The latter method of denoting roots is 

preferable, inasmuch as by it we are able to denote roots and 

powers at the same time. Thus, 8 signifies that 8 is raised te 
the second power, and the cube root of that power extracted, 
or that the cube root of 8 is extracted, and this root raised to 
the second poller ; that is, the numerator of the index denotes 
the power, and the denominator the root of the number over 
which it stands. 

263. Althoufffa every number must have a root, the roots of b«t very 
few numbers can oe fully expressed by ^^ures. We can, however, by tlie 
help of decunals approximate the roots ofall su£5ciently near for all prac- 
tical purposes. Such roots as cannot be fuUy expressed by figures are 
denominated svrds, or irrational numbers. 

864. The least possible root, which is a m^le number, v 1. TIm 
ii|uare of 1 is (IX^) h ^^^hich has one fignnicsi than the 



cfnpley^ as faction; €he cube of 1 ig (1x1X1=2) 1» two figwes !^ tbaa 
the nuinl>er employed as foctors, and so on. The least root consisting ot 
two figures is 10, whose square is (10XlOt=) 100, winch has one ^Ure 
less than the nomber of figures in the factors, and whose cube is (lOXlOX 
lCb=) 1000, two figures less than the number in the factors ; and the same 
may t>e shown of (he least roots consisting of 3, 4, &c. figures. A^ain, the 
greatest root consisting of only one figure, is 9, whose square is (9x9^ 81* 
which has lust the number of figures ui the factors, and whose cube is (9x9 
X9=) 729, just equal to the number of figures in the factors ; and (^ 
greatest root consisting of two figures, is 99, whose square is (99x99=:) 
9801, &p., and the same may be shown of the greatest roots consisting- or 
3, 4, Sec. figures. Hence U appears that the number of figures in the con" 
tmued promtci of any number of factors cannot exceed the number of figuret 
in those -factof's ; nor fall sJiort of' the number of figures in the factors by 
t/ie nuvwer of factors^ wanting one. From this, it is clear that a square 
number, or the second power, can have but twice as many figures as its 
-oot, and only one less than twice as many ', and that the third power can 
)ave oi^ly three times as many figures as its, root, and only two less than 
liree tittos as many, and so on for the higher powers. Therefore, 

265. 7b discover ike mmhtr of Jiguna of which any root 
toiU consist. 

RuL& — Beginning at the right hand, distinguish the given 
number into portions, or periods, by dots, each portion consist- 
ing of' as many figures as are denoted by the index of the root; 
by the number of dots will be shown the number of figures of 
which.the root will consist. 

EXAMPLES. 



1. How many figures in the 
square, cube, and biquadrate 
root of 348753421 ? 



34 8 753 42 1 square root 5. 
348 753421 cube root a 
348752421 biquadrate 3. 



2. How laany figures in the 
square and cube root of 68101 
2.U16? 



681012.1416square5. 

68i012.14i606 cube4 

In (Kstipguishing decimals, begin 
at the separatriz and proceed to- 
wards the right hand, and if the ktft 
period is iucompIetOj complete it by 
annexmg the requisi^ number m 
ciphers. . 

EXTRACTION OF THE SQUARE ROOT. 

ANALYSIS 

S66« To extract the square root of a g^ven number is to fintf a Biim* 
1^ wUcb, multi|>lied by itself, will produce the given number, or it it to 

fiad the length oftbo lide of » fquare of wfaicb the given ] — "- 

10 



no 



STOLUTIQH. 
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1. If €S9 fieet of boards be laid down in a iqusro form, what Will, be the 
lehrth of the sides of the square 7 or, tu other words, what is the square 
rootof52d? 

From what was shown (2G4), wc know the root must consist of two fig- 
ures, in as much as 629 consists of two periods. Now to understand Uie 
method of ascertaining these two figures, it may be well to consider how 
the square of a roqt consisting of two figures is formed. For this pur- 
pose we will take the number 23, and 
square H. By this operation^ it appears , 
that the square of a number consisting * 
of tens and units is made up of the 
square of the units, plus twice the pro- 
duct of tiie tens, by the units, plus tlic 
square of the tens. See this exhibited 
in figure F. As 1 OX 10z::100, the square 
of the tens cam never make a part of the 
two right hand figures of the whole 
square. Hence the sqnare of tlie tens 
is always contained in the second peri- 
od, or m the 6 of the present example. 
The greatest square in 5 is 4, and its 
root 2 J hence, we conclude, that the 
tens in the root are 2-=20, and 20x20=: 
400. But as the square of the tens can 
never contain significant figures below hundreds, we need only write the 
square of the figure denoting tens under ; second period. From what 
{H^cedes it appesirs that 400 of the 529 fee if boards are now disposed of 

in a square fort " -^^^ /• . 

side, and that 1 
square in suqh i 
Mid in order to 



33 
23 

9 square of units. 
60 ) twice the product of 
60 ) the tens by units. 
400 square of the tens. 

^29 square of 23. 



6 29 [20 
400 



20 ft 



E 

20 

20 



Tju^e upon two 
'•"*-40feet. N 



a 



E measuring 20 feet on each 

feet are to be added to this 

nner as not to alter its form; 

) this, the additions must be 

des of the square, £==20+ 

' if 129, the number of feet to 

be added, be divided by 40, the lens^h of the 

additions, or. dropping the cipher and 9, if 12 be 

divided by 4, the quotient will be the width of 

400 f\. the additions ; and as 4 in 12 is had 3 times, 

we conclude the addition will be 3 feet wide, 

and40x3zzl20 feet, the quantity added upon 

the two sides. But since these additions are 

lie longer than the sides of the square, E, there must be a dcficieiicy a* 

the corner, as exhibited in F, whose sides 

soft. 3ft. are equal to the width of the additidns, 

20X3~'50' 9 *^ ^^^ ^^^* *"^ 3x3iz9 feet, required to 

—— * •* fill out me comer, so as to complete tl»e 

square. The whole operation may be 

arranged as*on the next page, where it 

v/ill be seen, that we first find* the root 

of the greatest square in the left hand 

<2 pe»od, place it in tlie form of a-quotieot. 

1^ subtract the square from the penod ana 

to the remainder him^ down the next 

period, which we divide, omitting the 

right nand figure, by double the root^ 

_______ and place the quotient for the second' 

S3 ft. figure of tbe'root ; and the square of this 



F- 



90x20c:400 



S^tOtARC &6OT. 



Ill 



43 ] 129 
129 

23x23z:ai20 proof. 



£29 £ S3 . . figure hemg necessary to pUKserve the 

^ fonn of t|ic square, by fillin? the comer, 

Mvh place it at the rigjit of the divisor^ iu 
place of tlie cipher, which is id ways un- 
derstood there, ai^l thcu mullipiy the 
whole divisor by the last iigwe of the 
, root. As vvc may coiiceiv^ every root 

to be made up of lens and uiiils, the 
above reasonings may be applied to any aumber wtiatever, and may be 
given in the ibiiowicg general « ~ 

RUIJE. - 
267, Distinguish tho given numbers into periods ; find thto 
root of the greatest square number in the left liand period, and 
place the root in the manner of a quotient in division, and Ikis 
will^be the highest figure in tlie root required, Subtraet the 
square of the root already found from the left hand period, and 
to tho remainder bring down the next pdriod for a dividend. 
Double the root already^ found for a divisor; seek how many 
times the divisor is contained in the dividend (excepting the 
right hand figure), and place the result for tiie neyt figure in 
the root, and also on 'the right of tha^divisor. Multiply the 
oivisor by the figure in the root last found; subtract tlie pro- 
auct from the dividend, and to the remainder bri^g down the 
next period for a new dividend. Double the root now foimd for 
a divisor, and proceed, as before, to find the next figure of the root, 
and so on, till all the periods are brought down. 



QUESTIONS Foil PRACTICE. 



1. What is the squarp root 
of 529? 

2. What is the square toot 
of 2? Ans. 1.41^2+. 

The decimals are found by cn- 
ite3[ing pairs of ciphers continually 
to the remainder for a new dividend. 
Jn this way a surd root may he ob- 
tained to any assigned degree of 
exactness. 

3. What IS the square root 
afl82JJ5? Ans. 13.5. 

4. What is the square root 
of .0003272481? 

Ans. .01809. 
Hence the root of a decimal is 
greater than its powers. 

5. What is tlie square root 
of 5499025? Ans. 2:i45. 



6. What is the square root 
Ans. .04549-}-, 



ofl^^ 



Reduce ^^ to a decimal and 
then extract the root (130), 

7. What is the square root 
offi? Ans. |. 

8. What is. the square root 
of^?^ Ans. if, 

9. An army of 567009 men 
are drawn up iji a solid body, 
in form of a square; what is 
the number of men in mnk 
and file ? Ans. 7^ 

10. What is the length «f 



112 
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die side of a square, whiqh 
shaH contain an acre, or 160 
rods ? Ans. 12.649+ rods. 

11. The area of a circle is 
234.09 rods ; what is the length 
of the side of a square of 
equal area ? 

Ans. 15.3 rods. 

12. The area of a triangle 
18 44944 feet; what is the 
length of the side of an equal 
square? Ans. 212 feet 

13. The diameter of a circle 
is 12 inches; what is- the di- 



ameter of a elide 4 times as 
larg^e ? Ans. 24. 

Circles are to ope another as the 
squares of their diameter ; therefore 
square the ffiven diameters, multiply 
or divide it ny the given prr>portion, 
as the required diameters is to bu 
f^ater or less than the given diam- 
eter, and the square root of the pro- 
duct, or cjuotient, will be the diam- 
eter required ? 

14. The diameter of a circle 
is 121 feet : what is the diam- 
eter of a oirple one half as 
large ? Ans. 85.5+ feet 



268. Having two sides of a right angled triangle given to find 
the other side.. 

RuLE.^ — Square the two given sides, and if they are the two 
Hides which include the right angle, that is, the two shortest 
sides, add them together, and the square root of the sum will 
be the length of the longest side ; if not, the two shortest ; sub- 
tract the square of the less from that of the greater, and the 
square root of the remainder will be the length of the side re- 
quired. (See demonstrtOion^ Part L Art, 68.) 



QUESTIONS FOR PRACTICE. 



1. In the right angled tri- 
angle, A B C, the side A C is 
36 inches, and the side B . C, 
27 inches ; what is the length 
<lf theside AB? 




base. 

A C2=36X36==:1296 
B C2=27X27= 729 

A B2= 2025 

A B=V2025c=^[5in.An«. 



and 
the 



If A B be 45 inches, 
A C 3G inches, what ia 
length of BC? 

A B2z=45x45=:2025 
A 02=336X36=1^ 

BC2= 729 

BC=V729=27in. Ans. 

If A B=45, B C=27in., 
what is the length of A C ? . 

A B2=:452, B C2=:272, A 
C2 and A C^=V1296=36in. 

Ans. 



^,fn(K 
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' 2. Suppose a man travel east 
40 miles (from A to C), and 
then tarn and travel north 30 
^lee (from C to B) ; how far 
is he from the place (A) where 
he started ? Ana. 50 mileis. 

a A ladder 48 feet long 
will jost reach from the oppo- 
site side of a ditch, known to 
he 35 feet wide, to the top of 
a fort ; what is the height of 
the fort ? Ans. 3^84- feet 

4. A ladder 40 feet long, 
with the foot planted in the 
same place,, will just reodi a 
window on one side of the 
street 33 feet from the ground. 



and one on the other sido of 
the street, 21 feet from the 
ground ; what b the width of 
the street? 

Ans. 56.64-f feet 

5. A line 81 feet long, wilf 
exactly reach from the top of 
a fort, on the opposite bank of 
a river, known to be 69 feet 
broad ; the height of the waH 
is required. ^ 

Ans. 42.42 6 feet 

G. Two ships sail from the 
same port, one goes due east 
150 miles, the o&er due north 
252 miles; how far are they 
asunder? Ans. 293.26 miles. 



269.r Tb Jind a mean proportional between two nwnhers, 

Rt7i.E. — ^Multiplv the two given numbers together, and the 
square root of the product will be the mean proportional 
thought, 

QUESTIONS FOR PRACTICE. 



1. What is the mean propor- 
tional between 4 and 36 ? 

36X4=144 and ^144=12 
Ans. 

Then 4 r 12 : r 12 : 36. 



2. What is the mean pro 
portionaJ between 49 and 64 ? 

Ans. 56. 

3. What is the mean pro- 
portional between 16 and 64 ? 

. Ans. 32. 



EXTRACTION OF THE CUBE ROOT. 

ANALYSIS. 

270. To extract the cube root of a nvon number, is to find a number 
whifh, mnltiplied by its square, will produce the given number, or it is to 
finU the lengfth of the side of a cube of which the given number expi«ssetf 
the content. 

1. 1 have 12167 solid feet of stone, which I wish to lay up in a culucal 
pile ; what ^vil1 be the length of the sides 1 or, in other words, what is tiis 
cube root of 12167? 

By distiuf^isMng 12167 into periods, we find the root will consist of 

two figures (265). Since the cube of tens (364) can contain no significant 

figures less than thousands^e cube of the tens m the root must be found 

ia the lefl band period. The greatest cube in 12 is 8, whose root is 2: 

10* . 



114 mourcmsf^ nk 

12167(33 root but the VAlue of 8 is 6000, and tiia 

2»=::fSX5X2b=8 2 is 20, that is, 8000 feel of tho 

— — — stone will make a pile Aedsurine: 20 

»«X30af 2X30=1260)4167 feel on each side, and (12167— 

8000t=:) 4167 feel remain to be add- 

1200X3=3600 ed to this pile in such a manae*- as 

&^X3x3zz $40 to continue it in the form of a cube. 

3X3X3= 27 Now it is obvious that the addition 

, . must be made upon 3 sides } and 

4167 each side bein^ 20 feet square, the 

surface upon which the additions 
niast be made will be (20X20x3z=2X 2x300=:) 1200 feet, but when these 
adkiitioQS are made, there will evidently be three deficiencies along the lines 
where, these additions come together, 20 feet lon^, or (20x3=2x30=) GO 
feet, which must be filled' in order to continue the pile in a cubic form. 
Thus the points upon which the additions are to be made, are (12004-60=) 
1266 feet and 416/ feet, the quantity lobe added divided by 1260, the quotient 
is (4167-^1260=) 3, which is the thickness of the additions, or the other 
figure of the, root^ Now if we multiply the sorfece of the three sides by 
the thickness of the additions, the product (t^00x3=), 3600 feet, is the 
quantity of stone required for those additions. Then to find how much it 
fakes to fill the deficiencies along the line where these additions come to- 
gether, since the thickness of the a'clditions upon the sides is 3 feet, th^ 
suiditions here will be 3 feet square,, and 60 feet long, and the quautity of 
stone added will be (60x3x3=) 540 feet. But aaer these additions there 
wfll be a deficiency of a cubical form, a« tlie comer, between the ends of 
the last mentioned additions, the three dimensions of which will be just 
equal to the thickness of the other additions, or 3 feet, and cubing 3 feet we 
fi-id (3X3X3=) 27 feet of stone required to fill this comer, and the pile is 
now in a cubic form, measuring 23 feet on every side, and adduig the 
quantities of ^e additions upon tho sides^ the edges, and at the corner 
together, we find them to amount to (36004-540-j-27=) 4167 feet, just 
cqiial to the quantity remaining of the 12167, afler taking out 8060. To U- 
lusU^ate the foregoinc^ operation, make a cubic block of a convenient size to ' 
represent the greatest cube in the lefl hand period. Make 3 other square 
blocks, each equal to tlie side of the cube^ and of an indefinite thickness, 
to represent the additions upon the three sides, then 3 other blocks, each 
cqi^al in length to the sides of the cube, and their other dimensions equal 
to the thickness of the square blocks, to represent the additions along the 
edges of the cube, and a small cubic block with its dimensions, each equal 
. to tne thickness 6f the square blocks, to fill the space at the comer. These, 
placed together in the manner descnbed in the above operation, will render 
the reason of each step in the process perfectly clear. The process may 
be tummed up in the following 

EULE. . 

S71. 1, HaTing distinguished the given number into periods, 
of three figures each, find the greatest cube in the lefl hand 
period, and place its root in the quotient Subtract the cube 
fkom tiie left hand period, and to the remainder bring down the 
next period for a dividend. Multiply the square of the quotient 
by 300| calliBg it the triple square, and the quotient by 30, call* 
ing it the trij^e quotient and the sum of these eali the divisor. 



GVBS Ed0T« 



lis 



Seek hov often the diirisor maf be had in the dividend, and 

place the result in the quotient. Multiply' the triple Square 
by the last quotient figure, and write the product under the 
dividend; multiply the triple quotient by the square of the 
last quotient figure, and place this product under the last: 
under these write the cube of the last quotient figure, and call 
their flum the subtrahend. Subtract the subtrahend from the 
dividi^nd, and to the remainder bring down the next period for a 
new dividend, with which proceed as before ; and so on, till the 
whole is finished. 



QUESTIONS FOR PRACTICE. 



3. What is the cube root of 
1815848? 



lXlX800=i300 
IX 30^=30 
Divisor 330 



1816848(122 



815 divid. 



300X2=600 

30X22=120 

23= 8 



l2«x300+12X3d 



728 sub. 
43560)87848 



43200x2i=86400 

360X22= 1440 

2>= 8 

subtra. 87848 

3. What is the cube root of 
10648 .P Ans.^. 

4. What ifl the cube root of 
303464448? Ans.672. 



5. What is the cube root of 
2? Ans.l.25-f- 

The decimals are obtained by 
annexing ciphers to the remainder, 
as in the square root, with this dif* 
fereaco; that 3 instead of 2 are an* 
nexed each time. 

6. What is the cube root of 
27054036008 .J> Ans. 3002. 

7. \^hat is the cube root of 

am 

li lSl ^Ar^* Ans. 

8. What is the cube root of 
»? 

— iJ J— 

}| — .666666+t — 
Ans. ' 

9. What is the cube r<iot of 
'? Ans. 7583. 



.873+ 



272. Solids of (he same form ate in proportion to one another 
as the cubes of their similar sides or diameters. 



1. If a bullet, weighing 72 
lbs. be 8 inches in diameter, 
what is the diameter of a bul- 
let weighing 9 lbs. ? 

72 : 8^ : : 9 : 64 Ans. 4 in. 

2. A bullet 3 inches in di- 
ameter weighs 4 Ibe. what is 
the weight of a bullet 6 incheB 
in diameter? 



3X3X3=27 iuid6X6x6c=216 
Then 27 : 4 : ; 216. 

Ans. 32 lbs. 
3. If a ball of silver 12 inch- 
es in diameter be worth 
.$600, what is the worth of 
another baU, the diameter of 
which is 15 inches ? 

Ans. tll71.87-h 



1)6 EVOLunoBl'. trs, S7i 

EXTRACTION OF ROOTS IN GENERAL, 

ANiLLYSlS. 
278. The roots of most of the powers may be toand hy repealed ex- 
tinctions of the square and cube root, llius the 4th root is the square 
root of the square root j the sixth root is the square root of the cube root, 
the 8th root is the square root of the 4th root, the 9th root it tlie cube root 
of the cube root, &c. The roots of high powers are roost easily found by 
log^thms. if the logarithm of a number be divided by the mdex of its. 
root, the q^uotient will be the logarithm of the root. Ttie root of any power, 
may likewise be found by the following 

' RULE. 
274. Prepare the given number for eirtraction by pointinr 
off from the place of units according to the required root Find 
the fii^t fio^re of the root by trial, subtract its power from Ae 
first period, and to the remainder bring down the iirst figure 
in tiie next period, and call these the dividend. Involve the 
root already found to the next inferior power to that which is 
given, and multiply it by the number denoting the given power 
for a divisor. Find how many times the divisor may be had in 
the dividend, and the quotient will be another figure of the 
foot Involve the whole root to the given power ; subtract it 
from the given number as before, bring down the first figure of 
the next period to the remainder for a new dividend, to which 
find & new divisor, and so on tijl the whole is finished. 
QUESTIONS FOR PRACTICE. 



1. What is the cube root of 
48228544? ... 

48228544(364 
3'=:27 . 

32X3=3^)212 dividend. 

363=46656 



2. What is the fourtii root 
of 19987173376.? 

Ans. 376. 

3. What is the sixth rogt 
of 191102976.? Abs.24. 

4. What is tiie seventh root 
of 3404825447.? Ans. 2a 

5. What is the fifth root of 
307682821106715625 > 

Ans. 3145. 

Between two hunibers to find two mean proportioiuds. 
Rule. — Divide the greater by the less, and extract the cube 
root of the quotient ; multiply the lesser number by this root, 
and the product will be the lesser mean ; multiply tins mean by 
the same root, and the product will be the greater mean. • 

£xAMPL£.-*What are the two mean proportionals between 6 
and 162? 

le!^■^6=27 and vr27=3 ; then 6X3=2=18, the lesser.. AxmI 
I8X3===54, the greater. Proo^ G : 18 : : 54 : USSI. 



362X3=3708 ) 15725 2d div'd. 
3643=48228544 



fT* 



&£rnir. 
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RBYIEW. 



1. If. the leng[th of a line, or any 
• number be muUiplicd by Usclf, what 

will the product be (253) t What 
is this operation called? What is 
the length of the Ime, or the given 
number, called f 

2. What is a cube (61)? What 
is meant by cubing a number (254) ? 
Wh^ is it called cubing ? By what 
other name is the operation called ? 
What is the ^ven number called ? 

3. What IS meant bpr the biquad- 
raie, or 4th pow^r of a number ? 
What is the form o( a biquadrate ? 

4. What is a sursolid ? What its 
form ? What is the squared cube ? 
What its form? What are the sue- 
cessive forms of the higher powers 
(268)? 

6. What is the raising of powers 
called ? How would you denote the 
power of a number ? What is the 
imall figure which denotes the power 
called? How would you raise a 
number to a given power ? 

6. What is Eyolution? What is 
meant by the root of a number? 
What relation have Evolution and 
Involution to each other 1 

7. How mav the root of a number 
jbe denoted ? Which method is pref- 
erable ? Why (262)? 

8. Has every number a root? 
Can the root of all numbers be ex- 
pressed ? What are tiiose called 
which cannot be fully expressed ? 

9. What is the greatest number of 
figures there can be in the contuiued 
product of a given number of fac- 
tors ? What the least ? What is 
the inference 7 Ho,w, then, can you 
ascertain the number of figures of 
which any root will consist ? 



10. What does extracting the 
square root itiean? What is the 
rule ? Of what is the square of a 
number consisting of tens and units - 
made up (266) ? Why do you sub- 
tract the square of the hi^est fig- 
ure in the root fi^om the" Teft hand 
period? Why double Uie root for 
a divisor? In dividing, why omit 
the right hand figure of the dividend ? 
Why place the quotient figure in the 
divisor? What is the method of 
proof? 

11. When there is a remainder^ 
how may decimals be obtained in 
the root ? How find the root of a 
Vulgar Fractiod ? What propor- 
tion have circles to one another? 
When two sides of a right angled 
triangle are given, how would you 
fiud the other side ? What is the 
proposition on which this depends 
(63)? What is meant by a mean 

froportional between two numbers t 
low is it found ? 

12. What does extracting the cube 
root mean ? What is tlie rule ? 
Why do you multiply the sqiiare of 
tiie quotient by 300 ? Why the 
quotient by 30 ? Why do you mul- 
tiply the* triple square by the last 
quotient figure ? Why the triple 
quotient by the square of the last 
quotient figure ? Why do you add 
to these the cube or the last quor 
tient figure ? With what may this 
nile be illustrated? Explam tlie 
process. 

13. What proportion have solids 
to one another? How can you find 
the roots of higrher powers (273) ? 
Slate the generu rule. * 



SECTION IX. 



MISCELLANEOUS RULES. 

275. When numbers iRcrease by a common excess, or de- 
crease by a common difference, they are said to be in AriihmeU 
teal Progression, Wiien the numbers increase, as 2, 4, 6, 8, 
&c., they form an ascending scries, and when they decrease, as 
8, G, 4, 2, &c., they form a descending series.' The numbers 
which form the series are called its terms. The first and last 
term are called the extremes, and the others the means. 

276. If I buy 5 lemon'?, giving for Ihe first, 3 cents, for the secohd,*, 
for the third, 7, and so on with a common Uifl'ercnce of 2 cents 3 what do I 
give for the last lemon ? 

Here the common difierence, 2, is evidently added to the price of the 
Orst lemon, in order to find the price of the last, ad many tiroes, less 1 (3-f-2 
-\-Sr\-2r\-t=ill Ans.), as the whole number of lemons. Hence, 

L The first icrnij the number of terms, and tht common differ* 
ence given to find the last term, 

RtjLE. Multiply the number of terms less I, by the common 
difference, and to the product add the first term. 



2. If I buy 60 yards of cloth, 
and give for the ferst yard 5 
cents, for the next 8 cents, for 
the next, 11, and so on, in- 
creasing by the common differ- 
ence, 3 cents, to the last, what 
do I ^ve fi>r the last yard ? 

59X3=177, and l77-[-5= 
182 cts. Ans. 



3. If the first term of a se- 
ries be 8, the number of terms 
21, and the comnK>n difference 
5, what is the last term ? ^ 

20x5-f8=108 Ans. 

4. If the first term be 4, the 
difference 12, and the number 
of terms 18, what is tlie last 
term? Ans. 808,» 



277. If I buy 5 lemons, whose pric^ are in arithmetical progression, 
the first costing 3 cents, and tlic last 11 cents, what is the common cuffcrence 
in the prices ? 

Here ll-^zzS, and 5^1=4; 8 then is the amount of 4 equal differasesi, 
and 4 ) 8 (=2, tlie common difference. Hence, 

II. The first term, the last terin, and the number 0/ terms given 
to find the common difference. 

Rule. — Divide the difference of the extremes by the number 
<^ terms, leds 1^ and the quotient will be the coinmon difference* 



if2&y279. 
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2. If the first term of a se- 
ries be 8, the last 108, and 
the number of terms 21, what 
is the common diffeteBce ? 

106~«-^2l— 1:=5 Ans. 



3. A man has 12 sons whose 
ages are in aritlim&tical pfo- 
gression ; the young^est is 2 
years old, and the oldest 33'; 
tvhat is the common diflPerence 
in tlieir ages ? Ans. 3 yrs. 



278. If I give 3 cents for the first lemon, and 11 c^ntff for the last, and 
tie commori difference in the prices be 2 cents, how many did I buy 1 

Tiie difierence of the extremes divided by the number of terms, less 1, 
gives the (^ommon difference ('277) ; consequently the difference of the ex- 
tremes divided by the common difference, must igive tHe number of tem^s, 
less 1 (11— 3=8, and 8-~azz4> and 4+1=) 5 Ans. Hence, 

III. The first term, the last terpi, and the i3onmion differenu 
given to find Uve number qf terms. 

RuiiE.^ — Divide the difference of the extremes by the common 
difference, and the quotient, increased by 1, will be tlie answer. 



2, If .the first term of a se- 
ries be 8, the last 108, and the 
common difference 5,* what is 
the number of terms ? 

"I08==i-r5=:20, and 2Q-fl=: 
21 Ans. 



3. A man on a journey trav- 
elled the first day 5 miles, the 
last day 35 miles, and increas- 
ed his travel each day by 3 
miles ; how many days did ho 
travej ? An^. 11. 



• 279. If I buy 5 lemons, whose prices are in arithmetical progression, 

S'ving for the first 3 cents, and fc^r the last 11 cents^ what do I give for 
.e Whole ? , ' 

The mean, or average price of the lemons will dbviotjsly be teilf wa^ 
between 3 and 11 cents==d^ the difierence between 3 and 11 added to 3 ts 
(11 — 34-2=) 7, and 7, the mean price, multiplied by 5, the number of 
lemons,* equals (7x6=:) 35 cents, the answer. Therefore,. 

IV. 7%e first and last term, and ihe number of terms given to 
find the sum of the series. 

Rule. — Multiply half the sum of the extremes by the wim- 
ber of terms^ and the product will be the sirni of the series. 



% How tAany times does a 
common clock strike in 12 
hours? 

1^12-i-2Xl2=:78 Ans. 



3. Thirteen persons gave 
presents to a poor man m 
arithmetical progression; the 
first gave 2 cents, the last 26 
cents : what did they aJl give? 
Ana $1,^ 



isa 



CBOKETRICAL PBOSSEanOW^ 



380,281. 



\ 880* A Geometrical ProgreaHon is a seriey of terms which bcreas^ 
by a constaat multiplier^ or decrease bjr a constant divisor, as 2, 4, 8, 16,. 
32, dec, increasing^ oy the constant multiplier, 2, or 27, 9, 3, 1. \y &c.. de- 
creasing by the constant divisor, 3. The multipUer or divisor, by which the 
series is produced, is called the ratio, 

281. A person bought 6 brooms, giinnf 3 cents for the first, 6 ce;its for 
itie secoh(l, 12 for the third; and so on, doubling the price to the sixth ; 
what was the price of the sucth ? or, in other words, if the first term of a 
series be 3, the number of terms 6. and the ratio 2, what i^ the last term f 

The first tenn is 3, the second, 3X2=z6, the third, 6x2=(3x2x2=:) 
12, the fourth, 12x^3X2x2X2=) 24, the fifth, S4x2=:(3x 2X2x2X2 
i=)48, and the sixth, 48 X2=(3X 2X2X2X2X2=) 96. Then 96 cents is 
the cost of the sixth broom. By examining the above, it will be seen, tfaat 
tbe ra^o is, in the production of each term of the series, as many times a 
factor, less one, as the number of terms, and that the first term is always 
empldyed once as a factor, or, in other words, any term of a geometrical 
series is the product of the ratio, raised to a power whose index is onfi less 
than the number of the term, multiplied by the first term. 

Note.— If the second power of o, number, as 2^, be multi- 
plied by the third power, 23, the product is 2*. Thus, 22=^ 
X2=4, and 231=2X2X2=8, and gx4=32z=5Jx2X2x2X2; 
and, generally, the power produced by multiplying one power 
by another is denoted by the sum of the indices of the given 
powers. Hence, in finding the higher powers of numbers, yie 
may abridge the operation, by employing as factors several of 
the lower powers, whose indices added together will make th^ 
index of the required power. To find 3ie seventh . power c^ 
2i we may multiply the third and fourth powers together, thus: 
27=23 x24=«X 1&=128. Ans. 

I. The first term and ratio given to find amy other term. 

Rule. — Find the power of the ratio, whose index is one less 
than the number of the Required term, and multiply this power 
by the first term, the product will be the answer, if the .series 
is increasing ; but if it is decreasing, divide the first term by 
the power. ' 



1. The first term of a ge- 
ometrical series is 5, the 
ratiu 3; what is the tenth 
term? 

89==34 X3r8=:81 X248= 
19683, and 19683X5=98415 
Ans. 



% The first tdnn of a de- 
creasing series is 1000, tlie 
ratio 4, and the number of 
terms 5; what is the leaflt 
term? Abb. 3}}. 



S88,28Si 



GEOMETr^^L PMGBOSS^IOS. 



m 



S8^ A person hpugHt 6 broods, ^vingS cents for the first, and 96 
cents for the last, and the prices^form a g^dmetndal scries, the ratio of 
which was 3 ; what was the cost of all the brooms ? 

The price woald be the sum of the following series : 3~f-64-12-|'-S44- 
484-96=189 cents, Ans. If the foregoing scries be multipliea by the ratia 
S, the product is G^12^244-48-p^=»192, whose sum is twfce that of 
the first. Now, subtracting the first series from this, ihfi remainder is 192— 
S=189=the sum of the first series. Had the ratio been other than 2, the 
remainder would have been as many times the sum of the series as the ratio, 
less l,and the remainder is always the difference between the first term 
and the product of the last term by the ratio. Hence, 

II. Tlie first and last term and ratio given to find the sum of 
the series, 

^ULE. — ^Multiply the last term by the ratio, and from tlwi 
product subtract the first term, the remainder divided by the 
atio, less 1, will give the sum of the series. 



2. The first term of a geo- 
metrical series is 4, the last 
term 972, and the ratio 3; 
what is the sum of the series ? 



3— l)W2xa-4(=I456 Ans. 

Note.— The marks drawn over 
the numbers show, that 4 must be 
taken from the product of 972, by 3^, 
and the remainaer divided by I'^—l 
=z) 2. This mdrk is called a vincu- 
lum. 

3. The extremes of a geo- 
metrical progression are 1024 
and 59049, and the ratio li ; 
what is the sum of the series ? 

Ans. 175099. 

4. What debt will be dis- 
charged in 12 months, by pay- 
ing $1 the first month, $2 the 



second, $4 the third, and so on, 
each succeeding payment be- 
ing double the last ; and what 
will be the last payment ? 
A,,o S $4095 the debt* 
-^"^•^ $2048 last pay't. 

5. A gentleman, being ask- 
ed to dispose of a horse, said 
he would sell him on condition 
of having 1 cent for the first 
nail in his shoes, 2 cents for 
the second, 4 cents for the 
third, and so on, doubling the 
price of every nail to 32, the 
number of naDs in 4iis four 
shoes ; what was the price of 
the horse at that rate ? 

Ans. $42949672;95. 



S88. If a pension of 100 dollars per annum be forborne G years, what' 
b there dae at the end of that tone, allowmg compound interest at 6 per ' 
cent. 7 . 

Whatever the' time, it is obvious that the last year's pension will draw 
CO interest; it is, therefore, only 51^3 ^^^ 1^^ hut one will draw interest 
one year, amonn ting to ^106; the last but two^ interest (compound) for S 
years, amounting to JS[ 112,36: and so on, fonmog a geometrical progcM- 
sion, whose first term is 100, the ratio 1.06, and the sum of this terieg 
will be the amount due. To find the last term (281) say, 1.065X100=^ 
133.82g55776, the si xth term ; and to find the sum of the series (282) say, 

133.82255777X1.06— 100=41.8519112256, wfaicb, divided by 1.0&-liBd0.06, 
grves $697^18576 Ans. er sum da«. 



132 • puoBeciMixa. S8i,s»,S86. 

fiB4* A sum of money payable eveiy year, for a number of yearft. n 
tmed annuity. When the payment of an annuity b forborne, it a la&d \9 



be in arrears. 



1. What is the amount of an an- 
Boity of ^40, to continue 5 years, 
aUowiaff 5 per cent, compound inter- 
est f Ans. ^221.025. 



2. If a yeariy rent of $80 be for. 
borne 7 years, to ivhat does it amount, 
at 4 per cen^. compound interest ? 
An9.S39i^L 



g. Btto^ecfmalfii^ 



285. Of the various subdivisions of a foot, the following is 
one of the most common : ^ 

TABLE. 

1 foot irf 12 inches, or primes, (') l=z 1 foot 

1 inch « 12 seconds, (f^) ^= ^ 

1 second « 12 thirds, ('") ^ of ^z= ^ 

1 third « 12 fourths, (^'^') ^ of ^ of 3V=T7V¥' ^^' 
forming a decreasing geometrical progression, whose &st 
term is 1, and ratio 12. Hence they are chMeA DiLddecimals. 

286. How many square feet in a floor, lOfL 4in. long, 
^.nd 7fl. Sin. wide ? 

Here we wish to multiply lOfL 4' by 

lOfl. 4' 7ft. 8' ; we therefore write them as at 

7 8 the left hand, and multiply 4 by 8=32; 

' but 4' being -^ of a foot, and 8' ^, the 

6 10 8 product is (-^X A=) V^ ^^ * ^^^^ ^^ 

72 4 32'^ which reduced gives 2' 8" ; put- 

I ting down 8'', we reserve the 2' to be 

79ft. 2* S" Atis. added to the inches. Multiplying 10ft. by 
S'=:-^ the product is (223) f ^ to which 
^ being added, we have |.J=6ft. 10'. Next, multiplying 4' 
zi^ by 7i=:^=:2ft. 4', writing the 4' in the place of inches, 
and reserving the 2ft., we say 7 times 10 are 70, and two add- 
ed are 72, which we write under the 6ft., and the sum of 
these partial products ia 79ft 2' 8" Ans. 

; Note.— When feet are concerned, the product is of the same denomma^ 
Horn as the term multiplying* the feet; and when feet are not concerned, the 
name of the product wul be denoted by the sum of the indices oT the tvro 
fttcters^ or strokes over them. Thus, 4^X2''^^''^ Therefbre, 



39^. 



i)roz»i:ciiftAL8. 
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287. 7h multiply a namher consisting qffedj incTieSy stcoridat 
tfc. by another of the same kind. 

Rule. — ^Write the several terms of the multiplier under the 
©orresponding" terms of the multiplicand; then multiply iho 
whole multiplicand by the several terms of the multiplier suc- 
cessively, beginning at the right; hand, and placing the first term 
of each of the partial products under its respective multiplier, 
remembering to carry one for every 12 from a l»^ver to the next 
higher denomination, and the sum of these partial products will 
be the answer, the left hand term being feet, and thoso towards 
the right primes, seconds, &;c. 

This is a very useful rule in measuring wood, boards, &c., 
«»nd foj^ artificers in finding the contents of their work. 

QUESTIOP^S FOR PRACTICE. ' 



2. How much wood in a load 
7ft. & long, 4ft. & wide, and 
4ft. high? 

Ans, 140ft. or 1 cord 1^. 
Multiply the length by iho width, 
aud this product by the height. 

3. How many square feet in 
a board 16ft. 4in. long, and 2ft. 
Sin. wide ? 

Ans. 43ft. 6in. 8". 

4. How many feet in a stock 
of 12 boards 14ft. C long, and 
1ft. 3' wide ? 

Ans. 217ft. 6'. 
Note.— Inches, it will be recol- 
lected, are so many 12ths of a foot, 
whether the foot is lineal, square, 
or soUd. Oin. ui the above answer 
ix A a square foot, or 72 square 
inches. 

5. What is the content of a 
ceiling 43ft. 3^ long, and 25ft. 
C broad .5» 

Ans. 1102ft. 10' 6". 

6. How much wood in a load 
6ft. 7' long, 3ft. 5t high, and 
3ft. ^ wide ? 

Ans. 82ft;. 5^^" 4'". 

7. What is the solid content 
of a wall 53ft. & long, 12ft. 3^ 
high, and 2ft. thick ? 

Ans. 1310ft SK, 



8. How many cords in a pile 
of 4 foot wood, 24ft. long,- and 
6ft. 4' high? 

Ans, 4| cords. . 

9. How many Square yards 
in the wainscoting of a room 
18ft. long, IGft. & wide, and 
9ft, 10' high? 

Ans. 75yd. 3ft. &. 

10. How much wood in a 
cubic pile measuring 8ft. on 
every side ? Ans. 4 cords. 

11. How many square feet 
in a platform, which is 37 feet 
1 1 inches long, and 23 feet y 
inches broad ? 

Ans. 900ft. e' 3". 

12. How mnch wood in a 
load 8ft. 4in. long, 3ft. 9in. wide, 
and 4ft. 5in. high ? 

Ans. 138ft. 0' 3". 

13. How many feet of floor- 
ing in a room which - is 28ft» 
Gin. long, and 23ft:. 5m. broad? 

Ans. 667ft. 4' 6". 

14. How many square feet 
are there in ft board which ki 
15 feet 10 inches long, and 9| 
inches ^ide ? 

Aris. ISfti IC 4*^ e». 
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90MVIOS: 



tS8-40l. 



288. Position is a rule by which the true answer to a cer- 
tain class of questions is discovered by the use of false or sup- 
posed numbers. 

289. Supposing A's a^e to be double that of B's, and B's age triple 
that of C's, aud the sum ot their ages to be 140 years; what is the age of 
each 7 

Lot us srtppose C's age to be 8 years, then, by the question, B's age is 3 
times 8=21. years, and A's 2 times !24<=48, and their sum is (8+24-^^0=) 
, 80. Now, as liic ratios are ihe same, both in the true and supposed ages, 
it is evident that the true sum of their ages vuU have the same ratio to the 
true age of each individual, that llie sum of The supposed ages has to the 
supposed age of each individual, that is, 80 : 8 : : 140 : 12, C's true age j or, 
80 : 24 : : 140 : 42, C's age, or 80 : 48 : : 140 : 84, A's age. This operation 
is called Single FosiUotiy and may be expressed as follows : 

290. When Hie result has the same ratio to ike supposition 
. Oiat the given number has to ihe required one. 

Rule. — Suppose a number, and perform with it the operation 
described in the question. Then, by proportion, as the result 
of the operation is to the supposed number, so is the given re- 
milt to tbe true number required. 



4. A vessel has 3 cocks; 
the first will fill it in 1 hour, 
the second in 2, the third in 
3 ; in what time will they all 
fill it together ? 



Ans, 



^y hour. 



2. What number is that, 
which, being increased by ^, 
i. and ^ itself, will be 125? 
Then 50 : 24 : : 125 : CO Ans. 
Sup. 24 Or by fractions. 

^■1=12 Let 1 denote the 
Jz= 8. required number ; 
^= 6 then 

- l+^+i+i=125, 
HesuliSO or |§-|-y^-f-^-|. 
I ^=:ff,andl= 
ff) 125 (60 Ans. 

(See p. 104, Miscel.) 

3. What number is that 
.whose 6th part exceeds its 8th 
partby20.5> Ans. 480. 

n. JVhen (he ratio between the required v,nd the supposed nam' 
htr diffkrsfrom that of the given number to the required one, 

291, Rule.— Take any two numbers, and proceed witli 
caoh •coprdioi^ to the conditipn of the question, noting the 



5. A person, after spending 
^ and J of his money, had 
$60 left; what had he at 
first? Ans. $144. 

6. What number is that, 
from which, if 5 be subtract- 
ed, J of the remainder will 
be 40? Ans. 55. 



m. 



>Q8ITIO!7. 
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errors. Multiply the first supposed number by the last error,* 
and the last supposed number by the first error ; and if the er- 
rors be (dike (that is, both too great or both too small), divide 
the difference of the products by the difference pf the . errors | 
but if unlikej divide the sum of the products by the sum of the 
errors, and the quotient will be the answer. 

Note. — ^This rule is founded on the supposition that the first error is to 
the second, as the difference between the true and first supposed is to the 
difference between the true and second su|)posed number j when that is not 
the case, the exact answer to the question cannot be found by this nitu 

7. There is a . fish, whose head is 10 inches long, his tail is 
as long as his head, and half the length of his body, and his 
body is as long as his head and tail both ; what is the length ef 
the iish? 

Suppose the fish to be 40 inches long, then 



40 

body i= 20 

taU i of 4+10=20 
bead 10= .... 10 



let error 



50 
10 



Again sup. GO 

a= .30 

4 of 4+10=25 
10=10 



2d error 



65 
5 



40 10 

X 

60 5 
10 40 



600 200 
200 



10^5=5) 400 (80 in. Ans. 
40 



The above operation is called Double Position. The above question^ 
•sd most others belonging to lliis rule, may be solved by fractions, thus : 

The body=4 of the whole length; the tail=4 of 4+10=} 
+10, and the head 10 r then 4+i+10+10=tlie length; but 
4+4=1, and J~-|=J=10+10=20 in. and20X4=80 in. Ans. 



2, What nvimber is that 
whioh being increased by its 
4, its i and 5 more, will be 
doubled ? Ans. 20. 

3. A gentleman has 2 hors- 
ey and a saddle worth $50; 
if the saddle be put on the 
fifst horse, his value wiD be 

11* 



double that of the second ; but 
if it be put on the second, his 
value will be triple that of the 
first ; what is the value of each 
horse? 

Ans. 1st horse, $30, 2d, $40 
4. A and B ky out equi^ 
shares in trade : A gains $i26y 
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and B lose^ $87, Hieo A*8 
tsxonej b double Chat of B ; 
W&at did each lay outp 

Axis. fdOO. 

5. A and B liava both the 

Bame income ; A saves one 

fifth of his yearly, but B, by 

ajpeoding $50 per annum more 



thim A, at the end of 4 yean 
finds himself $100 m debt; 
what is their income, and what 
do they spend per annum ? 
Ans. $125 their in€. per ano* 
. A spends $100 >^,„„ 
B spends $150 ^P^'"^ 



l&tvmntuUm ot €titantftfefii. 

M9ft* PermntaHoniff QuanHUet is a rule, -which enables us to d«tei^ 
muie how many ciiflTereBt ways the order or position of auy giveu number 
of tilings may be varied. 

293« 1. How knany changes may foe made of the letters in the word 
and? 

Tiic letter « <r«in alone have only one position, «, denoted by 1, a and n 
can have two positions, an and 7ta, denoted by 1X^=2* The three letten, 
a, n, and ti, can, any two of Uicm, leaving out the third, have two chaiu;es. 
1X2, consccjuenlly 'when the third is tafeen in, there will be lx2X^==o 
chauf^ss, which may be thus expressed : and, adn, nda^ nad, dan and <fi«i, 
and the same may be shown of any number of things. Hence, 

294. To find ike number of permataiions tluU can he made of 4 
gwm number of different things. 

ItutE.-^Multiply all the terms of the natural series of num- 
bers from 1 up to the given number, continually together, and 
the last product will be the answer required 



2. How many days can 7 
persons be placed in a differ- 
ent position at dinner? 5040. 

3b How many chs^iges may 
be rung on 6 bells ? 

Ans. 720. 

4. How many changes can 
be made in the position of the 
8r»otea of music ? 

Ans. 40320. 



5. How many changes may 
be rung on 12 bells, and how 
long would they be in ringing, 
supposmg 10 changes to be 
rung m one mmute, and the 
year to consist of 365 days, 5 
hours and 49 minutes ? 

Ans. 479001600 changes, 
and 91 yegis, 26d. 22h. 41m. 
tuie. 



»ei»^t98. >EIUODICUX» SBCIMALS. Hf7 

295. The reduction of vulgar fcactions to ^decimals (129) 
preseRts two cases, one in which the operation is terminated, 
as |x=0.375, and the other in which it does not terminate, 
as ^=0.272727, &c. In fractions of this last kind» whose 
decimal value cannot be exactly found, it will be observed 
that tlie same figures return periodically in the same order. 
Hence they have been denpminaled periodical dednuUs, 

296. Smce in the reduction of a vulgar fraction t(va 
decimal, there can be no remainder in the successive di- 
visions, except in one of the series of the numbers, 1, 2, t% 
&c, up to the divisor, when the number 6f divisions exceeds 
that of this" series, some one of the former remainders must 
recur, and consequently the partial dividends must return in 
the same order. The fraction ^=i0.333-f-. Here the same 
figure is repeated continually ; it is therefore called a single 
repetend. When two or more figures are repeated, as 
0.2727-1- (295), or 324324, it is called a compound repetend. 
A single repetend is denoted by a dot over the repeating 
figure, as 0.3, and a compound repetend by a dot over the 

first and last of the repeating figures, as 0324324. 

297. The fractions which have 1 for a numerator, and any . 
number of 9's for the denominator, can have no significant 
figure in their periods except 1. 

Thus ^zrO.nil-f. ^y=O.OipiO+. ^^^=0.001001001. 
This fa6t enables us easily to ascertain the vulgar fraction 
from which a periodical decimal is derived. As the 0.1111-j- 
is tlie dcvelopement of ^, 0.22-(-=z:f , 0.3=§, Slc, 

Again, as 0.010101, or 0.01, is the developement of ^ 

0.02=^ and so on, and in like manner of ^^, ^c. Hence, 

298. To reduce a period^/al, or circulating decimal, to a mi{- 
gar fraction, 

RuiiE. — ^Write down one period for a numerator, and as many 
nines for a denominator as the number of figures in a period of 
the decimal. 
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1. What is the ndgar frac- 
tion of 0.id? 

Ans, If =tV 

2. Reduce 0.72 to a vulgar 
fraction. Ans. ||c=^ 

a Reduce 0.83 to the form 
of a vulgar fraction. 

. Here 0.8 is 8 tenths, and 3 
is 3 9th8=| of 1 10th, or 1 
30th; then A+^=f*-f^ 
=4, Ans. ' ' 

4. Reduce 275463 to the 
form of a vulgar fraction. 



Ans. 



mn 



5. Reduce 0.^09230 to the 
t>rm of a vulgar fraction. 

Ans. 1^ 

6. What vulgar fraction is 
equal to 0.13§ ? 

9x 13+8=125=numerator. 
900=denominator, 

.0.138=18^=^, Ans. 

7. What vulgar fraction is 
equal to 0.53? Ans. ^ 

8. What is the least vulgar 
fraction equal to 0.5925 ? 

Ans. ^. 

9. What , finite number is 
equal to 31.62 ? Ans. 312A. 



REVIEW. 



1. What is an Arithmetical Pro- 
gression? When is the series as- 
cending^? Wiien descending ? What 
is meant by the extremes ? Tiie 
means? When the first and last 
terms are given, how do you find 
the common dilVerencc ? How the 
number of tenns? How the sum 
of the scries ? 

2. What is a Geometrical Pro- 
gt^ssion? What is an ascending 
series? What a descendinffi 
What i» the ratio ? When the hrst 
term and the ratio are grven, how 
do you find any other term ? When 
the first and last term and the ratio 
are given, how do you find the sum 
•f the series I 

3. What is annuity? WTien is 
it in arrears 1 What does an aimu- 
Hv at compound interest form I 
How do you find tlie amoimt of an 
umaity at compound interest 7 



4. What is the commog division 
of a foot ? What are these called? 
What kind of series do these frac- 
tions form ? What is the ratio ? 
What is the rule for the multiplica- 
tion of duodecimals ? How are ail 
denominations less llian a foot to be 

Trded ? 
W' hat is Posttton ? What does 
it suppose when single? ^Vben 
double ? What kind of questions 
may be solved by the former ? by 
the latter ? 

6. What is meant by the pennu- 
tation of quantities ? How do you 
find the number of permutations? 
Explain the reason. ^ 

7. What is meant by a periodical 
decimal ? By a single repctend ? 
By a compound repctend ? How is 
a repetend denoted ? How is a po- 
riidical decimal changed to aa 
equivalent vulgar fraction J 



PAB« in. 
PRACTICAL EXERCISES 



SECTION I. 

^Vfbunst of ^nxvmtitn* 

299. In £13, how many dollars, cents and mills ? 

JNow, as the pound has different values in different ploces, 
tlie amount in Federal Money will vary ^according to those 
valued In England, $lzz:4s. 6d.=:4.5s=£^^V=^^-^^' ^^^^^ 
there £13=13-rQ^25=$57.777. In Canada, $3=53=/^ 
=£0.25, and there £13=13-^*25=:S52. In New England, 
$lzi:6s.:zz£^g^— £0.30, and there, £13=]3-f-0.3=$43.333. In 
.New York, $l=8B=^^f=:£0A, and there, £13=:;:13^.4zi: 
32.50. In Pennsylvania, Sl=:7s. 6d=7.5s.izi£jrjj5^£0.375, 
and there, £13=:13-H).375=r$34.6e6. And in Georgia, $1= 

4s.8d.=4.6-f-s.=:£^=£0.2333+,and J^ere, £13=13^.2333 
=$55,722. 

300. In £16 7s. 8d. 2qr., how many dollars, cents and mills ? 

Before dividing the pounds, m above, 7s. 8d. 2qr., must be re- 
duced to a decimal of a pound, and annexed to £16. This may 
be done by Art. 143, or by inspection, thus, shillings being 
20ths of at pound, every 2s. will be 1 tenth of a pounds there- 
fore jvrite half the even number of shillings for the tenths= 
£0.3. One shilling being 1 20th=£0.05; hence, for the odd 
ehilling we write £0.05. Farthings are 96Cths of a poiind, 
and if 960ths be increased by their 24th part, thev are ICOCths. 
Hence 8d. 2qr.(=34qr.-|-l)=£0.C35 ; and 16+0.^4-0.05+0.035 
=±£16.385, which, divided as in the preceding example, give 
for English currency, $72,822, Can, $65.54, N. Y. $40,962,^ dtc. 
Hence^ , • 

301. To change vounds, ^MUingSf pence and farthings to 
Federal Money, and the ret^erse, 

BuLR— Reduce the shiUingsj &.c. to the decimal of a pound ; 
then, if it is English currency, divide by 0.225 ; if Canada, by 



130 



EXCHANGE QW CITRRENCtES. 



908^. 



655 ; if N. E^ by 0.3; if N. Y., by 0.4 ; if Penn., by 0.375, and 
if Georgia, by 0.23; — ^thjs quotient will be their value in dollars, 
cents and mills. And to change Federal Money into the above 
currencies, multiply it by the preceding decimals, and the prod- 
uct will be the answer in pounds and decimal parts. 



3. In £91, how many dol- 
lars ? £91 £.=$404,444. 
Can.. $364. N. E., $303,333. 
N. Y. $227.50, &c. Ans. 

4. Reduce £125, N. E. to 
Federal Money. 

An3. $416,666. 

5. Ghange $100 to each of 
the foregoing currencies. 

$100=£22 10s. Eng.z=£25 
Can.z=£30 N. E.=£40 N. Y. 
=£37 10s. Penn. 

6. In $1111.111, how many 
pounds, shillings, pence and 
tarthings ? 

. S £333 63. 8d. N. E. 
^^^' \ £444 83. lOdd. N. Y. 

7. In £1 Is. lOid. N. E., 
how many dollars ? 

Ans. $3,646. 

8. In £1 Is. lOid. N. Y., 
how many dollars ? 

Ans. $2,735. 



9. Reduce £25 15s. N. E., 
to Federal Money. 

Ans. $85,833. 

10. In £227 17s. 5id. N.E, 
how many , dollars, cents and 
mills ? 

Ans. $759 57cts. 3m. 

11. In $1,612, now many 
shillings, pence and farthings? 



Ans. 



i 9s. 8d. N. E. 
1 12s. lOJd. N. Y. 



12. Reduce £33 13s. N. Y, 
to Federal Money. 

Ans. $84,125. 

13. In £1 Is. lOid. Penn., 

how many dollars ? 

Ans. $2,917. 

14. In £1 Is. 104d. Can, 
how many dollars ? 

Ans. $4.37& 

302. The following rules, founded on the relative value of 
the several currencies, may sometimes be of use: — 

To change Eng. currency to N. E. add ^, N. E. to N. Y. 
add ^, N. Y. to N. E. subtract ^, N. E. to Penn. add ^., Penn. 
to N. E. subtract ■{, N. Y. to Penn. subtract ^, Penn. U N. 
Y. add ^p N. E. to Can. subtract ^, Can. to N. E. add |, &c. 



15. In $255,406, how many 
pounds, shillings, pence and 
farthings ? 

r£7(5 12s.5d.N.E. 
.„ l£102 3s.3d.N.Y. 
^^•i£y5 15s. 6Ad. Peun. 
|£63 ns.O|d.Cau. 



16. Change £240 15s. N. 
E. to the several other cur- 
rencies. 

{£321 Os. Od. N Y. 
£300 18s. 9d. Pens. 
£200 12s. 6d. Can. 
5802.50 Fed. Mom 
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TABLE 

803. Of the moiH common ^Id and silver (oins, containing thor WQigfat 
fineness, and intrinsic value in Federal Money. 



CouiUry. 


Names of coins. 


Weight. 


i Fineness. 


Value. 


• 


■ 

GOLD COINS. 


6rs. 


Car. Gr8. 


DoHs. 


U. States. 


Eagid. 
•Half Eagle. 
UUarter Eagle. 


270. 


22 


10.000 


« u 


135. 


22 


5.000 


t( • it 


67.5 


22 


2..W 


Englana 


Guinea. 


129.44 


22 


4.666 


« « 


Half Guinea. 


• 64.72 


22 


2.333 


it 4, 


7s. piece. 


43.15 


22 


1.566 


France. 


Louis d'or o\^)'. 


125.31 


21 24 


4.440 


€i it 


Louis d'or (new). 


117.66 


21 2| 


4.171 


it it N 


Napoleon. 


IS^.25 


21 0.8 


7.051 


Spain. 


Pistole (old). 


104.62 


22 


3.773 


if it 


Pistole (new). 


104.62 


22 2 


3.685 


Germany. 

Austqa. 


Ducat. 


53.65 


23 ^ 


2.088 


Sou\Tain. 


83.50 


22 ■ 


' 3.074 


Portugal. 


Joanosc. 


221.40 


22 


7.981 


New Crusade. 


15.57 


21 ,0i 


0.566 




SI,I.VER COINS. 




oz. pwt. 




U. States. 


. Dollar. . 


416. 


10 14 


1.000 


it it 


Half Dollar. 


208. 


10 14 


0.500 


it it 


Quarter Dollar. 


104. 


10 14 


0.250 


it tt 


Dime. 


41.6 


10 14 


0.100 


England. 


Crowii. 


464.50 


11 2 


1.111 


u " u 


Half Crown. 


232.25 


11 2 


0.556 


It tt 


Shilling. 


92.90 


11 2 


0.222 


France. 


Crown. 


451.62 


10 17^ 


1.06 


it tt 


5 franc pieced 


386.1S 


10 16 


0.898 


Spain. 


Dollar (old). 


418.47 


11 


0.991 : 


«< " 


I)oIlar (now). 


418.47 


10 15 


0.972 




RIx Dollar (con.). 


450.90 


10 13J . 


1.037 


tt it " 


Florin (do.). 
Rix Dol. (conv.). 


225.45 


10 13 1 


0.519 


tt tt 


432.93 


10 


0.926 


tt It 


Florin (do.). 


2J6;46 


10 


0.463 


Portugal. 


New Crusade. 


263.68 


10 16 


0.615 


HoUand. • 


Ducaloon. 


504.20 


U 6 


1.222 


tt tt 


Gilder, or flor. 


162.70 


10 18| 


0.375 


tt it 


Rix dollar. 


443.80 


10 11} 


1.009 


1 « - 


Goldgilder. 


301.90 


8 5 


0.602 



Note.— The current values of several of the above coins differ somewhal . 
from the:r mtr.i]sic value, as expressed in the table. 



SECTIOK II. 



MENSURATION. 



304« The area of a 6gore is the space contained withhi the bounds of 
its surface, without any regard to thickness, and is estimated by the numoer 
of squares contained in the same; the sidi of those squares being either an 
inch, a foot, a yard, a rod, &c. Hence the area is said to bo so many 
iquare incbeS; square feet,, square yards, or square rods, &c. 

305. To find the carea of a paraUdogram (65), whether it he 
a square^ a rectangle, a rhombus, or a rhomboid 

Rule.— -Multiply the lengrth by the hreadtli, or perpendicular 
height, and the product will be the area. 



1. What is the area of a 
square whose side is 5 feet ? 



5 
5 






, — 5 
Jtr\B. 25 ft 




MM 


.*■ 


, 1 1 1 1 



5 

9l What is the area of a 
rectangle, whose length is 9, 
and breadth 4it ? Ans. d6fl. 



3. What is the area of a 
rhombus, whose length is 12 
rods, and perpendicular height 
4? Ans. 48 rods. ^ 

. 4. What is the area of a 
rhomboid 24 inches long, and 
8 wide ? 

Ans. 192 inches. 

5. How many acres in a 

rectangular piece of ^ound, 

56 rods long, and 26 wide ? ' 

56X26-^16(h==9^ Ans. ; 



306. Tofindtkeareaofairia7igh.(Gi) 

:. Rule 1. — Multiply the hase by half the perpendicular height, 
' and tae product will be the area. 

Rule 2. — ^If the three sides only are given, add these together 
and take half the sum; from the half sum subtract each side 
Separately ; multiply the half sum and the three remainders 
continually together, and the square root of the last product 
viU be the a];ea of the triangle. 



907,908. 
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h Ham many square feet 
in a triangle, irhose base is 40 
foet, and height 30 feet ? * 

40 base. 

15=j perpead. height 

soo" 

40 

600 feet Ans. 

2. The base of a triangle is 
6.25 chains, and its height 5.20 
chains ; what is its area ? 

Ans. 16i25 square chains. 



3. What is the ai»a of m 
triangle, whose three sides ah* 
18, 14 and 15 feet? 

13:j-144-15rr42 
and 42-^2=:21=:dlalf fma. 
21 21 21 
13 14 15 and 21X6X7>(|; 

18=:705«. 

rem. 8 7 6 



Then 7056|^=84 feet, Ana» 
4. The three sides of a ti$« 

angle are 16, 11 and 10 rods^ 

what is the area ? 

Ans. 54.299 rod9. 



307. Jhfiid Ike area o/ a frapeztnd. (65) 

RuLBw — ^Multiply half the sum of the two parallel sides hy tfaft 
perpendicular distance between them, Ad the product will to 
the area. 

2. How many square f^el 
in a plank IS fee^ 6 inches 
Ion?, and at one end, 1 fool 
anifd inches, and, at tlie other, 
11 inches wide ? 

Ans. ISjtf fe^ 

a What is the area of m 
piece of land SO rods 2o 
and 20 rods wide at one en 
and 18 rods at the other t 
Ans. 570 rodii: 

4. What ia de area «f a 
hall 32 feet long,^ and 22 fe«l 
wide at one en{ and 20 at tto 
otiier? Ans. 672 (^ei 

152.0750 sq. ebains. Ana. 

906. njindiheanajifain^imkm^m'mkwng^ 

' RvLZr— Divide it into triangles, and then find tbe v^n of 
tfwae triangles by Art 306^ ana add them together. 



1. One of Jthe two parallel 
sides of a trapezoid is 7.5 
«hura, and the other 12i25, 
.^and the perpendicular distance 
between them is 154 chains; 
what' is the area** 
12^25 
7.5 


2)16.75 

9.875 
15.4 


39500 
49375 
9675 
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4 L A trapeilam k divided 
into two triaikgles^ hy a diago- 
nal 42 rods long, and the per- 
pendiculars let fall from the 
opposite angles of- the two tri- 
angles, are 18 rods and 16 rods ; 
vhat ia the area of the trape- 

42 4S 336 

9 8 378 

^336 714 rods, Ans. 



2l What is the area of a 
trapezium whose diagonal is 
108^ feet, and the perpendicu^ 
lars 56i and 601 feet? 

Ans. 63471 feet 

3. How many square 3rards 
in a trapezium whose diagonal 
is 65 feet, and the perpendicu- 
lars let fall upon it 28 and 
33.5 feet? 

Ans. 222 ^^ yds. 



S09. To Jind the diameter and circumference of a circle^ eUher 
/rm ihe other. (67) 

Rule l.r-As 7 is to 22, so is the diameter to l^e circiAnfer- 
eQoe, and as 22 is to 7^ so is the circumfereix^e to the diameter. 

Rule 2.— As 113 is^o 355, so is tJie diameter to the circum- 
ference, and as 355 is to 113, so is the circumference to the di<i 
ameter. 

Rule 3. — ^As 1 is to 3.1 416, so is the diameter to the cirGUm-» 
{erenoe, and as 3.1416 is to 1, so is the circumference to the 
"diameter. 



\ 1^ What is the circrumfer- 
ence of a circle whose diame- 
ter is 14 feet ?^ 

* By Rule 1. 

A47:22::14:44, Ans. 

By Rule 2r 

As 113 : 355 : : 14 : 4S| j^, Am. 

ByKo]e3. 
As i : 3.141G : : 14 : 43^824^ Ans. 

% Supposing the ^diameter 
of the earth to be 7958 miles, 
w!ia,lt is its ch-cumference ? 
Aas. 25000.8528 miles. 



3. What is the diameter of 
a circle whose circumference 
is 50 rods ? 

By Rule 1. 
As 22 : 7 : : 50 : 15.9(»0, Ana. 

By Rule 2. 
As 355 : 113 : : 50 : 15.9155, Ans. 

By Rule 3. 
As 3.1416 : 1 : : 50 : 15.9156, Ans. 

4. Supposing the circumfer- 
ence of the earth to be 25000 
miles, what is its diameter ? 

Ans. 79571 nearly. 



310. STo find the area of a circle. 

j^ RuuB.-*<^M9ltiply half &e cii«iimference by half tiie diame- 
ter,— or th^ square of the diameter by .7854,— -or the square^of 
tlie ciioumference by .07958^— the product will be the area. 
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l.What is the area of a 
eiicle whose diameter is 7, and 
circumference 22 feet ? 
11=^ circumference. 
3.5=^ diameter. 



55 
33 



38.5, feet, Ans. 
2. What is the area of a cir- 
cle whose diameter is 1, and 
circumference 3.1416? 

Ans. .7854. 



3. What is the area of a (Cir- 
cle whose diameter is 10 rod% 
and circumference 31.416 ? * 

Ans. 78.54 roda 

4. How many square chains 
in a circular neld^ whose cir- 
cumference is 44 chains,' and 
diameter 14 ? ;. 

Alls. 154 chains. 

5. How^ many square feet in 
a circle .whose ciicumference 
is 63 feet.? v 

Alls. 315 feet 



311. The area of a circle given to find Vie diameter and dr* 
ewhference. 

Rule 1. — Diviije the area by .7854, and the square root of 
the quotient will be the diameter. 

2. Divide the area by .07958, a^d the«pquare root of the quo- 
tient will be the circumference. 



I, What is the diameter of a 
circle whose area is 154 rods'? 

78541 154.0000 ( i96( 14 rods. 
7854 1 



75465 24)96 
70686 96 



47740 
47124 

616 



2. The area of a circle is 
78.5 feet ; what is its circum- 
ference ? Ans. 31.4 feet 



3. I demand the length of « 
rope to be tied to a horse's neck, 
that he may graze upon 7854 
square feet of new feed every 
day, for 4 days, one end of thef 
rope being each ,day fastenect 
to the same stake. 

Ist circle contains 7854 feet 
-^.7854=10000, and VIOOOO 
zz:100 diam. -f-2=50 feet, th© 
1st rope ; 2d circle containil 
15708-^7854=50000, and V 
20000=141 J, or 70| feet, sec- 
ond rope, &c. 

Islrope50 feet.1 

2d " 7qtfret.(^^j^ 



3d 
4th 



SCjfcei. f' 

ioore«t.j 



312. To find the area of an ovaly or eUipsis. 

Rule. — ^Multiply the longest and shortest diameters togethoi^'^ 
gftd U^e product by .7854 ; tfte la^t product will.be the area 
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f • What is the area of an 
oral, whose longest diameter 
ii 5 fbet, and shortest 4 feet ? 

5X4X.7854=15.7C8ft. Ans. 



* d. What is the area of aii 
oval whose longest diameter Is 
21, and shortest 17 ? 

Aps. 280.3878. 



313. To find {he areOf or surfacty of h globe or sphere. 

. B^JLiu-x^MuItiply the ciroumference hy the diameter, and the 
product will be the area. ' 

1. How many square feet in 
th^ surface of a globe Whose 
liiameter is 14 inches, and cir- 
cumference 44 ? 

44X14=616, Ans. 

2. How many square miles 
in the earth's surface, its cir- 
cnmference being ^5()00, and 
its diameter 79575 miles ? 

Ans. 198943750. 



3. What is the area of the 
surface of a cannon shot, 
whose diameter is 1 inch? 

Ans. 3.1 416 inches. 

4. How many square inches 
in the surface of an 18 inch 
artificial globe ? 

Ans. 1017.8784. 



Sl4. Mensuration of Solids teaches to drtermine the spaces incloded 
%f contig[uous suri'aces, and tlie sum of the infasurfts of theso includtue 
Wrfaces » Uiq whole surface of. the body. The tnedsure of a solid is call- 
ed its solidity, capacity, content, or volume. The content is esti^nated by 
Ibe iiumWei' of cuoes, whose sides are inches, or feel, or yards, 6ic. con* 
laiued iu the body. 

; 315. To find the soUdUy of a cvhe. (254) 

RnLE.-^Cube one of its sides, that is, multiply t)ie side by 
itself, and that product by the side again, and the last product 
vill be the answer. 



1. If the length of the side 
of a cube be 22 feet, what is 
its solidity ? 

S(2X^XS22.-=10G48, Ans. 



2. How many cubic inches ^ 
in a cube whose side is 24 
inches? 

Ans. 13824. 



326. To find the solidUy of a pcarallelopipedon. (69) 

ItuL£. — Multiply the length by th^ breadth, and that pn^ad 
||[ the depth ; the last product wUl be the answer. 



317^318,919. KENSmtATl^N OF SOUDlS. 
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1. What is the cpntent of a 
puraDelopipedon whose length 
IS 6 feet, its breadth 2^ feet, 
and its depth 1| feet? 

,6X2.5Xl.75=x2<).25^ or 26i 
feet 



2. How many feet in a stick' 
of hewn timber 30 feet lon^r^* 
9 inches broad, and 6 inches 
thick? 

Ass. Ill i^et. ; 



317« To find the side of {he largest stick of ttmb(^ that emk 
he hewn from a round log, 

RuLE.--Extract the square root of twice the square of tho 
semidiameter at the smallest end for the side of the stick when 
squared. 



2. The -diameter at the ^ 
smallest end being 24 inches, 
how large square will tlie 8tic|c 
of timber hew ? 

Ans. 16.97 in* 



1. The diameter of a round 
log at its smallest end is 16 
inches ; what will be the side 
of the largest squared stick of 
timber that can be hewed from 
it? ' 

^XBX2=11.31 in. Ans. 

3ia 7\) find ihe sfAidUy ofnpriemj or cylinder. 

Rule.— Multiply the area of the end by the. length of th# 
prism, for the content 



1. What is the contqnt of a 
riangular prism, the area of 
/hose end is 2.7 feet, and 
^hose length is 12 feet ? 
2.7X12=32.4 ft. Ans. 



2. What number of cubic 
feet in a round stick of timber 
whose diameter is 18 inches, 
and len^20feet? 

Ans. 35.343. 



319. To find the solidibj of a pyramid, or cone. 

Rule. — ^Multiply the area of the base by tne height, and eii4 
third of tlie product will be the content 

2. What is the content of a 



1. What is' the content of 
a cone whose height is 13:1 
feet, and tho diameter uf^ the 
b2sc2Keet? 

ud ejx. 7854 X 12^-3— 
20.453125, Ans. 
12* 



triangular pyramid, its height 
being 14i feet, and the sides 
of its baser being 5, 6 and 7 
feet? Ans. 71.035+. 



I8d 



or THE FALL OF rffiAVT B60ICS* 



39a 7\> Jind (he Bciidify 0/ a sphere* 

Rttlb. — ^Mttttipiy tke cube of the diameter by .5336, or mul* 
tiply the square of the diameter by one Gth of the circumference. 



I. Whlf is the content of a 
sphere wh^ae diameter is 12 
inches? 12Xi2Xl2X.5236 
=4I04.7808» Anfe. 



2. What is the solid content 
of the earth, its circumference 
being 25000 nviles ? 

Ans. 26385814912 miles. 



&uaQinQ. 



Ml. Otuging tMidiss 
Kojpbeada, barral;i, &c. 



to neasarD ail kinds of yesseb, as pipes, 



^VLE. — To the squard of the bung diameter add tlie square. 
eTlhe head diameter ; multiply the sum by the length, and the 
product by .0014 for ale gallons, or by .0017 for wine gallons. 



1 What is the content of a 
eaoK, whose length is 40 inch- 
^ and itsi^iameters 24 and 32 

^3e-He4x24x49=fi4QO0. Aw. 
tox#ff==8».0a.ffal.,An8, 
^><.0017«=108.8 w7gaJ., Ana. 



2. What is the content of a 
casl^ whose length is 20 inch- 
es*' and diameters 12 and 16? 
. J 11.2 a. gal. 
^^' \ 13.6 w. gaL 



SECTION in. 



PHILOSOPHICAL MATTERS. 

M9. tHetiey J3ptf»e« n^ar the s«|i^ce of the earth, fall one foot the first 
..quarter of a seepitid, fhrocfeet the second quorter, five feet the third quar- 
|^,.aiid .seven feet the fourth qnarter, equal to 16 feet tlie first second. 
*ne velocities acquirea by falHng bpdies, are in /proportion to the squares 
ortiie thnes in which they fall i Uiat is, if 8 bullets be dropped at the same 
lune, and the first be stoppipd. at the end of the first second, the second at 
iTie end of . the second^ and the third at the end of the third, the first will 
fcave taHen 16 feet, tlie second f 2X3=4) four times 16, equal to 643 and 
ttie0iinl(3x3e^jiiteo times 16, equal to 144 feet, and soon. Or, ifW 

•"The jmit6te% cf a a i iiwu a is ftpad 4>/ laultiplyinf its diameitr by in 



f» VBM TALt iff •■atkrt MBUSk 



1» 



fiKt be moltipHed 'bjr'sQ many of ihe odd nnmbera. beginnii^ lit 1 , as Uiera 
are seconds in tjbe ^veu time, these several products will be the spaces 
passed throngfh in each of the several seconds, and their sum wiU.JbNi Um 
%vihoIe distance fallen. 

323. The velocity given to Jvnd the space fallen ikr<ni^ . 

Rule. — Divide the velocity in ffeet by 8, and the square of 
the quotient will be the space fallen through to acquii« that 
velocity. 



>. From what height must 
a body fall to acquire the ve- 
locity of a cannon ball, whifch 
is about 660 feet per second ? 
66(H-8=82.5, and 82.5X 
82.5=r806.25ft.=d^^^ miles, 
Ans. 



2. From what height mud 
a body fall to acquire a veloci- 
ty of 1200 feet per second ? 
Ans 22500 feat 



324. 7^f time given to find the ^ace fallen through. 

HuLE. — ^Multiply the titne in seconds by 4, and the square of 
the product will be the space fallen through in the given time. 

3. Ascending bGdHs are re- 
tarded in the same* ratio that 
descending bodies are acceler- 
ated ; therefore, if a ball, fired 
upwards, return to the eartli 
in 36 seconds, how high did it 
ascend ? The ball being half 
the time, or 8 seconds, in ita 
ascent: therefore ,8X4±:39^ 
and 82x32=;d024ft., Ans. 



1. How many feet will a 
body fall in five seconds ? 

5X4=20, and 20X20=400 
feet, Ans. 

2. A stone, dropped into a 
well, recLched the bottom in 3 
seconds; what was its depth? 

3X4=12, and 12X12=144 
feet, Ans. 



325, The velocity per second given to find the time. 

Rule. — ^Divide the given velocity by 8, and one fourth part 
of the quotient will be 5ie answer. 



1. How long must a body 
be falling to acquire a velocity 
of 160 feet per second ? 

leO-i-fciSO, and 20-H=5 

seconds, Ans. 



Q, How loni^ must a body b^ 
falling to acquiro a velocity of 
400 feet per second ? 

Ans. 12i secoodflu 
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RuLE^^Divide the square root of the space fallen through 
by 4, and the quotient will bo the time. 



1. In how many seconds will 
a body faU 400 feet? 

V400=20, and d0-r4==5 
teoonds, Ans. 



2;. In bow many seconds will 
a bullet fall through a space of 
U025 feet? 

Ans. 26i seconds. 



327. To find the velocity per second, with tphich a body traS 
begin to descend at. any distance firm the eartfCs surface, 

RuLE.^As the square of the earthV'semi-diameter is to 16 
feet, so is the square of any other distance &om the earth's cen- 
tre, inversely, to the velocity^ with which it begins to descend 
per second. ' . 



1. Admitting the semi^diame- 
ter of the eartli to be 4000 
miles, with what velocity per 
second will a body begin to 
descend, if raised 4000 miles 
above the earth's surface ? 

As 4000X4000 : 16 : : 8000 
X8000 :^ feet, Ans. 



2. How high above the 
earth's surface must a ball be 
raised, to begin to descend 
with a velocity of 4 feet per 
second ? 

Ans. 4000 miles. 



^8. To find the velocity acquired hy afaUing body, per second^ 
at the end of any given period of time. 

Rule. — ^Multiply the perpendicular space fallen through by 
€4, and the square root of tlie piKsduct is the velocity required. 



^ 1. What velocity per second 
vdoes a ball acquire by falling 
225feet? 

225X64=14400, and 
^14400=120, Ana. 



2. If a ball fall 484 feet in 
5^ seconds, with what velocity 
will it strike ? 

Ans. 176. i 



S2D. The velocity toUh which a body strikes given to find the 
space faUen through. 

Rule. — Divide th.e square of the velocity by 64, and the 
quotient will be the space required. 

1. If a ball strike the ground 2. If a stream move with a 
with a velocity of 56 feet per velocity of 12.649 feet . per 
second, firom what height did second, what is its pcrpendicu* 
it fall? larfall? 

56x5&T-<>4==49 feet, Ans. ] Ans. 2i feet 



S35^-333k 
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330, Thfind (h^foru toith tokich a JhUing hodif toUl strike. 

RoLE.r— Multiply its weight by its velocity, and the product 



will be the force, 

ir If a ramnier for driving 
piles, weighing 4500 poundi), 
fall through the space of 10 fpet, 
with what force will it strike ? 
V^10x6i=?5.3=vclocity, and 
25^X4500=:1138501b. Ans, 



2, \yith wliat force will a 
421b. cannon ball «trike, drop- 
ped from a height of 225 feet ? 
Ans.504Clb. 



331* The time of a vibration, in a cycloid, is to the time of a heavy 
bQclv'9 descent through half its length as the circumference of a circle to 
its diameter^ therefore to find the length of a peu«lulum vibrating ^lecouds, 
since a falhng body descends lV^.b inches m the first second, say, at 
S.14tr>x3.14t6 : IXl : : 11^.5,19.6 incbesac^ the length of the pendulum, 
and iy.Gx2=39.2 inches, the length. 

332. To find ike ki^ih of a pendulum- that will swing cmy 
given time, \ 

Rule.— Multiply the square of the time in seconds, ty 39.2, 
and the product will be the length required in inckes. 

1. What are the lengths of three pendulums, which will awmg 
respectively i seconds, seconds, and two seconds ? 

.5X.5X3a2=i:9.8 in. for J seconds. ) 

1 XI X3i>.2i=39.2ih. for seconds. V Ans. 

2x2X3a2=156.8in. for 2 seconds. > 

2. What is the length of a pendulum, which vibrates 4 times 
In a second ? .25X^5X39.2:^=2.42 inches, Ans. 

3. Required the lengths of 2 pendulums, which will respec- 
tively swing minutes and hours ? • 

60X60X39.2=141 120in.r=2m. 1200 feet. ) . 
3GOOX3G00x39.2=:50803200O=8O18m. 9G0 feet. S 

333. To find the time which a pendulum of a given length wHl 



Rule. — Divide the given length by 39.2, and the square root 
of the quotient will be tlie time in seconds. 

* 1. In what time will a pendulum 9.8 inches in length vibhite ^ 

VU5?^^^^=-5, or i decond, Ans, 
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2. I 6t»served that while a ball was' falling from the top of a 
Bteeple, a pendulum 2.45 inches long , made 10 vib rations ; what 
was the height of the steeple ? V2.45-^kS~^5^ and ^X 
10=2.5s. ; then 2.5X4=10, and 10XlO:=100 feet, Ans. 

334. Tofii^ the depth of a wdL hy dropping a stone into it. 

Rule. — Find the time in seconds to the hearing of the stone 
strike, by a pendulum ; multiply 73088 (=16X4X114^; 1142 
feet being the distance sound moves in a second), by the time 
in seconds; to tliis product add 1304164 (=the square of 1142], 
and from the square root of the sum take 1142; divide the 
square of the remainder by 64 (=:1 6X4), and the quotient will 
be the depth of the well in feet ; and if the depth be divided by 
1142, the quotient will be the time of the sound's ascent, which, 
'taken from tlie whole time, will leave the time of tlie stone's 
' descent. 

1. Suppose a stone, dropped into a well, is heard to strike the 
bottom in 4 seconds, what is the depth of tlie well ? 

V/3088X4+1304164— 1142=121.53, ai)d 121 . 53x121.53-5- 
r,4=230.77 feet, Ans. Then 230.77-t-1142=.2 of asecond,the 
;{ound's ascent, and 4— .2=3.8 seconds, stone'^ descent. 



335. It is a priDciple in mecfaanics that the power is to the weight at 
Che velocity of the weight is to the velocity of the power. 

336. To find what weight may he hcdan^ed by a given power. 
Rule. — As the distance between the body to be raised or 

balanced, and the fulcrum, or prop, is to the distance between 
the prop and the point where the power is applied, so is the 
power to the weight which it will balance. 

1. If a man we^hing 160 lb. rest on a lever 12 feet long, 
what weight will he balance on the other end, supposing the 
prop to be 1 foot from the weight .' 1 : 11 : : 160 : 1760 lb. Ans. 

2. At what distance from a weight of 1440 lb. must a prop 
be placed, so that a power of 160 lb. appliod 9 feet from the 
prop may balance it ? 1440 j 160 : : 9 : 1 foot, Ans. 

3. In giving directions for making a chaise, the length of the 
shads between the ajcletree and back band being settled at 9 
feet, a dispute arose whereabout on the shafts the centre of the 
body should be fixed; the chaise maker advised to place it 30 
inches before the axletree ; others supposed tliat 20 inches 
Would be a sufficient incumbrance for the horse. Now sunpos- ' 
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ing two passengers to weigh 3 cwt and the body of the chai3e 
i cwt. more) what will the horse, in both these cases/ bear, 
more than his harness ? * 5 ^^^i 1^« i» ^he first. ', 



337. RuT-.E.r— As the diameter of the axle is to the diameter 
of the wheel, so is the power applied to the wheel to the weight 
suspended on the ajcle. 

1. If the diameter of the axle be 6 inches, and that of the 
wheel be 48 inches, what weight applied to the wheel will baU 
ancc 1268 lb. on the axle ? 48 : 6 : : 12^8 : 158 lb. Ans. h- 

2. If the diai^eter of the wheel be 50 inches, and that of the 
axle 5 inches, what weight on the axle will 2 lb. on the wheel 
bajance ? 5 : 50 : : 2 : 20 lb. Ans. 

3w If the diameter of the wheel be 60 inches, and that of the 
axle 6 inches^ what weight at the axle will balance 1 lb. on tUd 
wheel.? Ans. 101b. 



g. mtUt Scteto* 



338. The power is to the weight which is to be raised, as the 
distance between two threads of thfe screw, is to the circum- 
ference of a circle described b)' the power applied at the end 
of the lever. To find the circumference of the inrcle ; multiply 
twice the length of the lover by 3.1416 ; then say, as the cir- 
cumference is to the distance between the threads of the scre>ir, 
so is the weight to be raised to the power which will raise it. 

1. The threads of a screw are 1 inch asunder, the lever by 
which it is turned, 30 inches long, and the weight to be raised, 
1 tons=:2240 lb.; what power liust be applied* to turn the screw? 
30X2=260, and 60X3.141C=::188.496 inches, the circ 
Then 188.496 : 1 : : 2240 : 11.88 lb. Ans. 
a. If the lever be 30 inches (the circumference of which is 
188.496), the threads 1 inch asunder, and the power 11.88 lb., 
what weight will it raise ? 

1 : 188.496 : : 11.88 : 2240 lb. nearly, Ans. 
a Let the weight be 2240 lb., the power 11.88 lb., and the 
lever 30 inches ; ^hat is the distance between tlfe threads? 

Ans. 1 inch, nearly. 
4. If the power be 11.88 lb., the weight 2240 lb., and the 
tbreadfl 1 »P''b a^i'tiHer what is the length of the lever? 

Aiis. 30 inches^ Dearlr 



SECTION IT. 



MISCELLANEOUS QUESTIONS. 



. 33D. 1. What number taken from the square of 48 will leave 16 
times 54 ? Ans. 1440. 

% What number added to the Slst part of 3813, will mak0 
^e sum 200? Ans. 77. 

9. What will 14 cwt of beef cost, at 5 cents per pound ? 

Ans. «78.4a 

, 4. How much in leng;th that is 8} inches wide, will make 
a square foot ? Ans. 17^^ inches. 

5. What number is that to which if f of |- be added, the 
•l)m will be 1 ? Ans. ^ 

6. A father dividing his fortune among his sons, gave A 4 as 
dften as B 3, and G 5 as often as B 6 ; what was the whole 
legacy, supposing A'ssharel $5000? Ans. $11875. 

7. A tradesman increased his estate annually by £100 more 
than i part of it, and at the end of 4 years found that his estate 
iMnounted to £10342 Ss. 9d.; what had he at first? Ans. £4000. 

8. A person being asked the time of day, said the time past 
noon is equal to ^ of the time till midnig|it ; what was the 
lime ? Ans. 20 minutes past 5. 

9. The hour and minute hand of a clock are together at 12 
o'clock ; when are they next together ? Ans. Ih 5^m. 

iO. A younff hare starts 40 yards before a greyhound, and 
is not perceived by him tUl she has been up 40 seconds ; she 
scuds away at the rate of 10 miles an hour, and the dog on 
view makes after it at the rate of 18. In what time and dis- 
tance will the dog overtake the hare ? 

Ans. 60^^. time, 530 yds. distance. 

11. What part of 3d. is ^ part of 2d. ? Ans. f. 

12. A hare is 50 leaps before a greyhound, and takes 4 leaps 
to the greyhound's 3 ; but 2 of the greyhound's leaps are as 
much as 3 of the liare's ; how many leaps must the hound take 
to catch the hare ? If 3 : 1 : : 1 : ^ the hare's gain. 

2 : 1 : : 1 : ^ the hound's gain. 
Then j^=i, and X : | : : y s 3^=300, Ans. 

13. A post is ^ in the sand, 4 in the water, and 10 feel 
ab0v« the waters what is its length ? Aas. 24 feeC 
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li, <A man hdiag ludied ho v many ^heep he ha4^ saM, if he 
had as many more^ balf as many 'more, and 7j. shee|>, 'he* 
should have 20 ; hoV ratoy (lad he? Ans. 5. 

' 15. In an orchard ^ the larees betu* apples, j- pears, ^ 
plums, and 50 of th^m cherries; how many trees are there 
in all? Ans. 600. r 

16. A can do a piece of work alone in 10 days, B can do it 
in 13 ; in what time will both together do it ? Ans. 54. | days. 

17. What is the difference between the interest oiT £350 at 
4 per ce;it. for 8 years, and the discount of the some stim at th« 
same rate, and for 4iie same thne ? Ans. £27 3ij^. 

18. Sound moves at the rate of 1142 feet in a second ; if th« 
time between the lightning and thunder be 20 seconds^ what is 
the distance of the explosion ? Ans. 4.32-|-miles. 

,19. If the earth's diameter be 7911 miles, and that of the 
moon be 2180, how many moons w^l be required to make one 
earth? A;is. 47.7884^.' - 

20. If a cubic foot of iron were drawn into a bar i of an mch 
square^ what would be its length, supposing nq waste of metal? 

12Xl2Xl2_^yg^Q.^ _g3Q^^ Aqs. 
.25X.25 

21. A lent B a solid stack of hay, measuring 20 feet every 
way; some time after B returned a quantity measuring every' 
way 10 feet; what proportion of the hay is yet due ? Ans. J. 

22. A general disposing his araiy into a square, finds he has 
284 soldiers over and above, but increasing each side by one 
soldier, he wants 25 to fill up the square ; how many soldiers 
had he? , , . Ans. 24000. 

340. 23. Supposing a pole 75 feet high to stand on a horizon- 
tal plane, at what height must it be cut off, so as that the top 
of it may fall on a point 55 feet from the bottom, and the end 
' where it was cut off, rest on the stump or upright part? 
Rule. — ^From the square of the length 
of Uie pole (i. e. the sum of the hypot^- 75x75-^6x65=17 i ft. Am. 

nuse and perpendiculsir) take the sc|uare ^ -^ * 

of the base ; then divide the remamder 75X2 

by twice the lenffth of the pole, and the quotient will be the height at which 

it must be cut off. 

24. Suppose a ship sail from lat 43° N. between N. and E. 
till her departure from the meridian be 45 leagues, and the 
sum of her distance and difference of latitude ^^.135 leagues; 
what is the distance sailed, and the latitude come to? 
135X13S-45X45 lea. m. 135— 60t=751.dis.8'd. > 

-=69=180=3® of lat. 43V|-3°=46° come to. 
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(141. 25i» Four meni boogJit a gnodstone GO ine^eB in diame- 
twr; ]|ow much of i^ diuneter must each giiod off to have 
an equal share of the stone, if one giind his share first, and 
then another, tiH the stone is ground awfiy, aaaking no idlow« 
aiice for the eye ? 

RuL£. — Divide the sauare of the diameter by the munber of men, sob- 
tract the qnbtient from tbe square, and extract the square root of the re- 
lOainder, Which is the lengrth of the xitameter, aft^* tbe first share is takea 
off J and by repea^g the latter part of tbe process, all the several shares 
may be found. 

60X60-H=900, the subtrahend. 
V360Q--90(fc z51.96+ and 60—51^6=8.04, Ist share. 
V^7m^-O00=42.494- and 51^.96—42.42=5.54, 2d share. 
iV^SOO— 900=30. and 42.42--30=12.42, 3d share, 
and 30, 4th's share. 

26. Suppose one of those meteors called fireballs to move 
parallel to the earth's surface, and 50 miles aboye it, at the 
rate of 20 miles per second; in what time will it move round 
the earth? • 

The earth's diameter beingr 7964 miles, th^ diameter of the 
orbit will be 7964-[-.30x2=:8064, and 8064X3.1416^:25333.8634, 
its circumferpnce. Then 25333.8624-7-20=1266.69312s=:21' ^ 
&* 41'" 35"'' 13'"" 55""" Ans. 

27. When first the marriage knot was tied betwixt my wife and me. 
My a£^ with hers did so agree as ninetoen does with eight and three 5 
But alter ten and half ten years we m<iifi and wife had been^ 

Her agre came up as near to mine as two times three to nine. 

^Vliat were our ages at marriajgc 1 Ans. 57 and 33. 

28. A body weigmng 30 lb. is impelled by such a force as to 
send it 20 rods in a second ; witli what velocity would a body 
weighing 12 lb. move, if it were impelled by the same force ? 

Ans. 50 rods. 

29. In a thunder storm t observed by my clock that it was 
6 seconds between the lightning and thunder; at what dis- 
tance was the explosion ? Ans. 6852 ft.=l JJ j. miles. 

30. There is a square pyramid, each side of whose base is 30 
inches, and whose perpendicular height is 120 inches, to be 
divided into three equal parts by sections parallel to its base ; 
what will be the perpendicular height of each part ? 

30X30X40=:36060, the solidity in inches. Now | of this is 
21000, and h is 12000. Therefore, as 36000 : 126x120X120 

. . 5 240OO : 1152000 ) 

•• ^ 12000 t 576000 S Then, V^ 1152000=104.8. Also, 

V%7600fc:83.2. Then 120—104.8=15.2, length of the thicks 
est part, and 104.8—^3.2=21.6, length of the middle part; 
consequently, 83.2 is the length of the top part 
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Sh I have a iquare eCficIrof timber' 18 indhcs by 14, but one 
with a third part of the timber in it, provided it be 8 inches 
deep, will serve ; how wide will it be ? Ans. 10^ inches. 

32. 'There are 4 spheres, each 4 inches in diameter, lying so 
•8 to touch each other, in the form of a square, and on«the 
middle of this square is put a fifth ball of the same diameter, 
what is the distance between the two hodzontai planes pass- 
ing through the centres of the balls ? 

^42-1-42-5.2—2.828+ inches, Ans. 

33. There are 2 balls, each 4 inches in diameter, which 
touch each other, and another ball of the same diameter is so 
placed between them that their centres are in the same vertical 
plane ; what is the distance between the horizontal planes which 
pass tlirough their centres ? ^42_22— 3.46-fin. Ans. 

34. A militarv officer drew up his soldiers in rank and file| 
having the number in rank and file equal; on being reinforce^ 
witli three times his first number of men, he placed them all in 
the same form, and then the number in rank and file was just 
double what it was at first ; he was again reinforced with three 
times his niimber of men, and after placing the whole in tlie 
same form as at first, his number in rank and file was 4(7 men 
tacfa ; how many men had he at first ? Ans. 100. 

35. If a weight of 1440 lb. be placed 1 foot from the prop, at 
what distance from the prop must, a power of 160 lb. be applied 
to balance it ? Ans. 9 feet. ' 

36. Three men wishing to carry a stick of timber, which is 
of uniform size and density, and 30 feet long ; if one man takes 
hold at one. end of the stick, how fai; from the other end must 
tlie other two tdke hold together, that each may bear an e^aal 
portion ? • Ans. 7i feet 

The centre of gravity being; in the middle of the stick, we may rcnird 
iu weight as all accumulated in that point, and the stick itself as a ^vei* 
supporting it : and then the parts borne will be inversely as the distances 
n-oni the miadie, anti the re\erse, i. e. the man at the end bcing^ 15 feat 
irom the middle, the 2 must be k of 4^, or 7.5 feet from the mi<ldle, and 
15— 7.5=7.5=the distance fix>m Uie end. 

Where ought the 2 men to take hold in order to caity 1 of 
the stick ? 

Tlie one being 15 feet from the middle, the hoo, in order to carry 3 
limes as much, must be l-3d of 15:=:5 feet from the middk, and 15 5 -4 
10 ft., the distance from tho end. ' * 

37. Suppose a pole 100 feet high, to be S4 inches in diame* 
ter at the ground, and 4 in. ^. at the top, and a vine Ih inch 
in diameter at the ground to run up tliis pole, winding round 
every 3 feet, and gradually diminishing so as to come to a point 
^t the top of tl^e pole, what is th** length of the vine ? \ 

Ans. 163 feet, 11.97| ^ncheff. 



SECTION V. 



PRACTICAL RULES ANt) TABLES 



342. MEASURES OP CAPACITY. 
The English Winchester bushel, containing 2150.4 cubic 
inches, ot 77.6274 lb. avoirdupois, of pure water, at its maxi- 
mum density, is established, at the custom-houses in the United 
States, as the standard of dry measure j and the wine gallon of 
231 cubic inphes, or 8.839 lb. of water, as above, is established 
as the standard of liquid measure. The above are also the 
measures established by law in Vermont and some other states. 
But in New York, according to their revised laws, the legal 
fcushel contains 2211.84 cubic inches, and the liquid gallon 
1121.18 cubic inches. 

' ' In measuring coal, lim^, ashes,, and some other articles, it is 
customary to use a larger measure. In Vermont tlie bushel 
for these articles is established by law at 38 quarts, of which 
the common bushel ho)ds 32, but in tnost places the bushel for 
coal, &c. contains 40 quarts. 



i Measures; 


bush. qts. 
1 S2 
1 38 
1 40 


cubic inches. 


cubic feet. 


Winchester measur©, ' 
Vermont coal, 6s,c. measure, 
Common coal, d^c. ipeasure, 


3160.4 

2653.6 
2GG3. 


1.24445 

,1.47777 

1.6555 



1 cubic footz=:0.80356 bush. Winchester measure. 
, 1 cubic foot=:0.67669 bush. Vermont coal, &c. measure. 
1 cubic foot-2:0.64285 bush. com. coal, &c. measure. 

J343. To find hotj^ many bushels any Wn, box^ or coal-hmise 
^l contain. 

Rule.— Find the (content in feet, and multiply it by the decimal of a » 
f)ushel standing against 1 cubic foot in the above table. 

EXAMPLES. 
1. The dimensions of a coal-box were length 12.5 ft, heighjb 
3.4 ft,, width at tlie top 3,94 fl., width at the bottom 2.7 ft.; how * 
many bushels of each of the above measures will it hold ? 
3.94+2.7=6.64, and 6.64—2=3.32, and 3.32x3:4X12.5=141.1 
culwcfeet. Then 141.1X0.8 =112.88 bush. Win. 

141.1X0.677=« 95.32 bush. Vt coal mens. 

141.] X0.64 = 90.30 bush. com. coa) meas. 

12. If a ooalthouse be 50 feet long» 40 feet wide, and 20 feet 

iugh, how many bi>shels will it hold ? * 

SOX40x20=^4Q(m cvL^%y «^n^40000xQ.676G9=27067 b. Vt m. 

S0X4OXSO=4O(m GIL ft., and 40000X^J^^aK5c£gri\iVV^^^ 



3I%»19. 
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344. Hanfing two drniehsitms infeeiafaltn^ box, &r eod-htntse^ 
to find what the other must be m order to hold a given quarUity. ^ 

Rule.— Muhijily the given dimensions together for a divisor, and multi-^ 
p)y the given quantity by the cubic feet in a bushel, ^s expressed in the 
above table ; the quotient >vi]l be the Esther dimension, 

1.- A coal-box is 25 feet wiie and 4 feet long; how highr 
musjt it be to hold 10 bushels ? 

«.6X4=10 divisor, 10Xl.4777=14.777& 14.777-^10=1.4777 ft.*=M.6jiii. 
2JX4=10 divisor, 10X1.5^=15.555 & 15.555-7.10=1.5665 ft.=l ft.6| in. 

2. If I build 9 coal-house 40 feet wide and Id feet high, how Ion? mogt il 
be to hold 30000 bushels common coal measure 1 Ans. 64,81 feet. 

3. i have a garner of wheat which is 20 feet long, 8 feet 
wide, and 6 feet high ; how many bushels are there ? 

Ans. 20X8X6X0.8=768 bushels. 

4. How high must the above garner be to hold 1000 bushels 
of wheat ? 

Ans. 20X8=160 for a divisor, and 1000X1^444=1244.4 
for a dividend. Then 1244.4-r-160=7.77 feet, for the height 
of the garner. ' 



345. TABLE FOR CYLINDRIC MEASURE. 



Area. 



1210.7854 
130.9218 
141.0691 

16 1.2272 
161.3963 

17 1.5762 
1811.7671 



Area. 



Area< 



Area. 



Area. 



1.9689 
2.1817 
2.4048 
2.6393 
2.8847 
3.1416 
3.4082 



3.6863 
3.9753 
4.2760 
4.5869 
4.9087 
5.2414 
5.6851 



5:9396 
6.3050 
6.6813 
7.0686 
7.4667 
7.8768 
8.2957 



8.7179 
9.1684 
9.6211 
10.0847 
10.6692 
11.0417 
11.6410 



12.04B2 
12.6664 
13.0964 
13.6364 
14.1861 
14.7479 
16.3201 



The colunm marked diameter is the diameter in inches, and the column 
marked area is the area of a section of the cylinder in feet and decimai 
parts. To illustrate the use of this table, I will give a few examples, viz. 

1. How many cubic feet in a round stick of timber, 20 feet 
long, and 18 inches diameter ? . * 

Lookj in the table under the head of diameter, and against 18 
in the colunm of areas is 1.7671, which multiplied into the length 
in feet, will give the number of cubic feet such stick contains — 
that is, 1.7671 X2az=35.342 cubic feet 

2. How many cubic feet in a round log 24 inches diameter 
and 16 feet long ? . Ans. 3;1416X 16=50.2656 cubic feet 

3. Buppoee &e mean diameter of a cask to be 3 feet, axfd 
its lengUi 5 feet, how many cubic feet will it contain, and how 
many bushels of wheat wiU it hold > ^ 

Aim. 7.0686X5=35,343 cubic fU>iwhMib.yA&=f»»V*k\Mtei^v 
13* 
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TABLE OP SQUARE TIMBER MEASURE. 




li 

^ 1 


-^ g S 


li 


pi 




Pi 
in 


i 

It 


. S 


^ 


0.444-1 


12 


13 


10^3:3 


m 


20 


a22:^ 


91 


21 


a.uta5 




1) 


0.54KJO 




14 


1.1*J(H1 




21 


2^m 




23 


'S.2om 




10 


0.5.>5.-> 




1;5 


1.9500 


17 


17 


2Mmj 




23 


5.3541 




11 


o.<;iii 




10 


1.3:13:1 




18 


2.1250 




24 


3.500a 




v^ 


ojfnfij; 




17 


I Aim 




19 


2.24;i0 




95 


3.6458 




m 


0.7SiiJ^i 




18 


1.5000 




20 


2.3011 




26 


3,7916 




14 


0.7777 


13 


i;t 


1.1736 




m 


2.4971 




27 


3,9375 


0; 


D 


0.5*ri5 




14 


}M3S 




22 


2.5972 


22 


22 


3.3611 




10 


O.O^fiO 




15 


1.3541 


18 


18 


2.2500 




23 


3.5136 




li 


0.0S7ri 




IG 


L4444 




19 


2.3750 




24 


^S.(mG\ 




12 


0,7500 




17 


1..™^ 




20 


2.5000 




25 


3.8191 




KJ 


0.8 i^r^ 




18 


1.(1-250 




21 


2.62.50, 




26 


3,9732 




J4 


0,37r>0 


U 


14 


L3611 




2^i 


2.7500 




37 


4.1250 




15 


0,^355 




15 


1.4583 




m 


2.8750 


23 23 


3.673tj 


10 


10 


0.<ilM4 




Id 


L.5555 


ID 


19 


2.5061) 




24 


SB*^ 




11 


0.70:5H 




17 


1.G526 




20 


2J>388 




25 


3.9930 




n 


0.8:13:3 




18 


1,791(1 




21 


27708 




26 


4.1598 




rs 


011028 




19 


1,8472 




22 


2.9028 




27 


4,3125 


} 


H 


0.1^7*^2 


15 


15 


1,M25 




23 


3.0347 


34' 


24 


4.0000 




15 


].on(r 




!(i 


LMii; 




24 


3.1414 




25 


4.1666 




IG 


IJIll 




17 


1.7708 




25 


3.2980 




26 


4.?i333 


11 


11 


0.8403 




18 


1.8750 


20 


20 


2J777 




37 


4,5000, 




ri 


omm 




19 


Ll)79l 




21 


2.910<l 


25 


35 


4.34a3 




13 


0.\YJ^2 




00 


9,0R33 




22 


3,0555 




9(i 


4.5138 




14 


\.mm 


ir> 


HJ 


1.7V// 




23 


3.1944 




27 


4.6875' 




15 


L1458 




17 


1.8868 




24 


3.a333 


1 36 


26 


4,6944 




16 


].9^^?. 




18 


2,0000 




25 


3.47^ 


27 


27 


4.87.50 




17 


L^JSG 




111 


3.1111 




^j 


3.61} 1 


27 


5.0625 



£XPLi:irATION OF THE TABLE OF Sl^UARE TIMBER MEASURE. 

Tiie two first columns contain the size of the timber in inches, and the 
thotl column contains the area of a section of such stick in feet; so that if 
von find the size of the stick in the two first coluiAns, and multiply its length 
IB feet into the number in the .third column, marked " areas of sections,'' 
the pn»ddct will be the cubic feet and decimal parts which such stick of 
timber contains. One example will be sufficient : 

What number of cubic feet in a stick of timber 18 by 15 
mei^ and 25 feet long ? Ana. L875XS2Sz=46^75 cubic feet 
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347. To determine how hig a stick you can hew Square oim 
of a round log (317), and how big a round log is rehired to be^ 
to make a square stick of given dimensions»'—lii the fir^ case, 
multiply the diameter or the* log by 0.7071, the natural sine of 
45^ ; and in the second Case, multiply the side of the stick 
require'd by 1.4142, the natural •ecant of 45°. 

' EXAMPLES. 

1. How big will a log square that is 2.5 feet diameter ? 
Ans. 0.7071X2.5=1.76775 feet for one sid^ of the square. 

3. A stick of timber is required 1.5 feet square ; how large a 
round log is required to make it? 

Ans. 1.4142X 1.5=2.1213 feet <iiameter. 

348. 7b take off the comers of a square S9 as to form an 
on. — Multiply the side of the square by 0J2929, and the 

diict will be tiie distance to measure from the comers to 
form the octagon. Deduct twice the product from the side of 
the square, and it will leave one side of the octagon required. 

EXAMPLE. 

ABCBisatower^SO 
feet square, on which 
9n octagon is to be 
erected) what will be 
its side, and what dis- 
tance from the comer 
to the octagon post ? 

Ans. AB=20X E 
0^29 =.6.853 = AF 
and AB— -AF— GB= 
P6=8.284 for one side ^ 
of the octagon. 

If a diagonal square. 
as HIKL, is reqmrea 
to be formed on the 
above said square tow- 
er, then multiply one 
tide by 0.7071 (360), 
And the product will be 
one side of the inscribed 
diagonal square. That 

is, AB=^x0.7071= C L I> 

14.142=HI. HL, KL 
orKl. 

If the side of a square tower be 16 feet, what will be the side 
^f an octagon erected upon it ? . Ans. 6.6S73 feeL 
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S49. Tbe moat 
ctmunon pitch for 
rods of barns is to 
rise one third of the 
length of the beam, 
asKB=:^ofAE==8. 

Eoofs^ of one and ^ 
a half story liouses 
are usually pitched 
at about 30o, as KC, 
and two story houses, 
or higher, the roof is ^ 
usually raised one 
fourth of the length 
of the beam, as ED. 
Braces dre gener- 
ally placed equidis- 
tant each way from the corner, as FG, but sometimes farther 
one way than the other, as HI. i 

To find the length of rafters when they rise one third of the 
length of tlie beam, multiply one half the length of the beam 
or Sie base of the rafter by 1.20185; and to get the length of 
studs under the rafters, multiply so much of the base as is con- 
tained between the foot of the rafter and the foot of stud by 
0.Q66Q. Consequently the. half length of the beam, 12x1^ 
(omitting the other figures), is 14.4 for the length from A to B; 
and if a stud is. placed 9 feet from the foot of the rafter, its 
length will be O.G666x9i=:6 feet 

.If the roof is raised 30 degrees to C, then 12X1.15468= 
13.856 for the length of the rafter ; and the length of studs 
under the railer w3l be obtained by multiplying as above by 
0.57735. 

If the roof ris6s one fourth of the length of the beam, then 
18X1.118034=13.416 for the length of the rafter; and the 
length of the studs in this case w3l be half the distance firom 
the foot of the rafter to the foot of the stud. 

For thfe length of braces subtending a right angle, and ex- 
tending equidistant each way, multiply the length of one of 
the sides containing the right angle by 1.4142 ; or if you have 
the brace, and wish to know how far from the corners to 
make the mortices for it, multiply the length of the brace by 
0.7071. V 

'The brace F6 is 6 fbec each way from the comer, and 
6Xl.4143z=8.485 its length. The brace HI is found by the 
last cake of raftiers, thus 8X1.118=8.944 its length. Th^ 
xnay also be found by the square root (268) 
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350. Logs, in the state of New York, and some other places, 
arc calculated by number ; a log 13<| feet long and 22 inches 
diameter being considered one log, and logs of other diameters 
and 'lengths calculated according to their cubic quantities. On 
this principle the following table is constructed, in which the 
left hand column is the diameter of the logs in inches, the top 
line the length in feet, and the figures at the angle of meeting 
the number of logs and decimal parts. # 









LOG TABLE— LOG MEASURE. 






10 


n 


.137 


to 

.15.1 


n 


12 


13 


13^ 


14 


15 


16 


17 


18 


A't^ 


.ia.i 


J:i07 


.iJl.'^ 


.^I2i3 


.^M 


.259 


.274 


n 


.143 


JfJG 


405 


30A 


m.^n 


^40 


.250 


.25G 


.27^; 


^J^ 


.314 


.334 


12 


J 75 


Jf>7 


.a^o 


in5 


Sim 


2397 


.TO 


,320 


.S60 


.375 


.2M 


13 


J2Qb 


,£312 


,551 


,2E3 


.30^ 


.335 


.S'lg 


.360 


jm 


.m 


.437 


.464 


1+ 


.SIO 


.S70 


-300 


.aTo 


,3^i0 


.3^0 


.m 


.4120 


.45C 


A^.' 


.510 


.S-Wi 


15 


Slh 


.30!^ 


,344 


.37fi 


.412 


.■HT 


.455 


.4S^ 


.51f] 


.550 


.5&4 


.61K 


w 


.31:1 


.362 


.391 


,430 


.4f\U 


.50ti 


.5139 


.540 


.587 


.ml 


.66.5 


.70^ 


n 


.35 1 


,3:fK 


.44^2 


.4iJ7 


.,531 


.575 


J397 


.6^0 


,efA<i 


.im 


,752 


.7:J6 


]B 


3% 


,445 


.4^5 


.M4 


.5^J4 


SA'c 


,W9 


.6tJ3 


.74^2 


.7J*2 


.841 


.830 


m 


.441 


.4iK> 


^5! 


.COiJ 


MA 


.717 


.745 


.772 


.n^ 


,382 


.947 


.992 


so 


AW 


.550 


,611 


iil^ 


.735 


,7^4 


,82.5 


.E56 


.917 


.078 


r.039 


I.IOO 


SI 


.540 


.(107 


Am 


,71S 


.G!0 


,877 


,910 


.915 


1.012 


LOFXt 


1.147 


1.215 


212 


^1^J 


i;Gfi 


,740 


.&14 


.aoc 


.9fiS 


1.OO0 


LD3C 


1.110 


1.134 


1.^3'I.33S 


23 


XM 


.rz!) 


.810 


.BDl 


.972 


i.a-^a 


1.093 


1.131 


I.i2l5 


1.129(1 


1.377 I. -iSf! 


24 


.105 


.7:^3 


.Ofil 


.[H31 


1.057 


!,f'J6 


1.190 


1.^23:"] 


1.322 


L41fl 


1.4981. 536 


m 


.765 


.nf;i 


sjsn 


1.05::: 


1.147 


1.^213 


J.^1 


T.3:.?9 


J. 431 


1.53f: 


]f^2rjhr^ 


at; 


.827 


iiar 


1.03J 


1.137 


1,240 


I. MA 


1.3^.KI 


1.447 


1.550 


1.65-1 


l,75TI.mo 


f7 


.fim 


1,003 


M15 


]J^n 


1.3:33 


lAW 


i.50f; 


1.6<]1 


1.672 


L7R4 


1.^9,^,2X106 


2S 


iifiO 


LOSfl 


1.2O0 


1J520 


1,440 


L5W 


1.630 


1,680 


LEOO 


1.0^ 


l(M0k]J60i 


m 


1.0 JC^ 


1.157 


i.^sr, 


1.415 


1.5^t3 


Lfir^ 


mn 


l.fi(SJ 


\}m 


imr. 


^,I71>|2,3W 


30 


IJO! 


l.^3fi 


1.37f; 


1.514 


1.(151 


L73^^ 


I.IL59 


1 ^t'.l 


2.06! 


2.:^0C 


'VMi) 


2.476 


31 


Ln5 


L32^ 


l.'Kjfp 


i,Gif; 


1.7^^2 


LSO^J' 


1 .^ifVi 


2.05'-. 


umz 


2,35C 


'lATi 


^.644 


32 


1.25^ 


1.403 


l.5!>5 


1.721 


1,«70 


2.031 


'i^.ll.n 


J.IV^ 


2.347 


2.501 


•2.<n} 


;1.S]B 


33 


1.3312 


1.4T>8 


1.665 


1.031 


1 mi 


3.TJM 


•2:t\[\ 


:.3,'M 


2't97 


2J-64 


2.m(i 


2sm 


31 


1.414 


Ksyi 


L7rj7 


K^^l-I 


2.121 


2.2:1^ 


1.^1 


'i.474 


2.fT5l 


2/.!2n 


3.C05 


3.182 


35 


Lmi 


l/>Kfi 


l.e74 


lOGl 


2/i43 


2.J3'> 


■X^'Zi 


16^23 


2.311 


2.^)I)t 


:USd 


3.372 


3^; 


L51J5 


1,783 


l.i»8l 


i?.179 


i-m 


2,577 


yai:^ 


t.Tii 


2.9T2 


34 7r 


3.3613 


3.560 


37 


I,G7n 


1.805 


S.095 


t.m 


S,514 


2.723 


2.«2S 


233.^ 


:}.!4i' 


3.?52 


3,5<>1 


3.771 


3E 


1.767 


L9S8 


^.209 


S.430 


5.651 


2.871 


^.oas 


3.0S« 


3.313 


3.534 


3.-755 


3.976 


39 


I.fi(;i 


i2.(t:H 


S.327 


2.SG0 


2.70-: 


3.025 


3.142 


3.257 


3.4 L<* 


3.723 


3.956 


iJBfi 


40 


i.g5[i 


'ij.^fla 2.44a 


2.fi33 


2.937 


3Jfi2 


3.305 


3.4Sn 


3.672[3.DI7 


4.1(11 


4.406 



USE OP THE TABLE. 

I have four loffs, one is 14 in. diameter and 13A A. longf, one 21 in. and ITfl., 
tme 30 in. and 16 fl., and one 35 in. and 12 ft. tougi bow many Jogs have 1, 
log measure 7 ' ' 

Arainst 14 under 13A we find .405 

" 21 « 17 " 1.147 . • 

" SO " IG « 2.202 
^ 35 " 12 " 2.248 

Ans. 6.002 lop, or a little morer than 6 h^ 
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351. Loffs for eawing are usually calculated according to the 
quantity of square edged inch boards which tbey will make b/ 
being sawed. To facilitate this calculation, numerous tabl^ 
have been constructed, but generally on erroneous principles, 
not being proportioned to the cubic quantities in the logs. The 
following table is the result of a great number of expeiirnqnta 
aod calculations, and is believed to be more accurate than aoy 
hithert^ published. 

LOG TABLE— BOARD MEASURE. 





9 


10 


H 


\i 


l.> 


141 


15 


In ; 


17 


18 


19 


20 


21 


22 


12 


63 


61 


67 


lA TJ\ '85 


91 


■«7i 

111^ 


103 


109 


115 


121 


128 


134 


13 


63 


72 


79 


Ffi 


9r! 


100 


107 


121 


129 


136 


143 


150 


167 


14 


73 


83 


92 


l()f1 


lO:^ 


116 


125 


loo 


141 


130 


158 


166 


175 


183 


15 


86 


96 


103 


1 l.j 


i:.j 


134 


144 


V.'l 


ii':;; 


172 


182 


191 


201 


211 


16 


98 


109 


120 


i:;i 


Hi 


153 


164 


r- 


p;:;. 


196 


207 


218 


229 


240 
269| 


17 


no 


122 


134 


in 


1.3L1 


171 


184 


r 




:20 


232 


244 


267 


18 


124 


137 


151 


ihb 


n^j 


192 


206 


£ 




-VI 


260 


274 


289 


30£ 


lU 


138 


133 


169 


vn 


lU'J 


J13 


230 


2... 




21G 


291 


307 


322 


337 


20 


133 


170 


187 


atu 


■J.:j 


-138 


25.5 


r.i 


: ■^' 


:i% 


323 


^10 


^^7 


374 


21 


ifiy 


187 


206 


2-> 


21] 


:62 


281 


3"n 


.;!!' 


n37 


356 


375 


394 


412 


22 


183 


206 


226 


2n 


■Jii; 


L^88 


309 


g. 


■!T1 


y70 


391 


412 


432 


453 


Z\ 


202 


223 


247 


'm\ 


•j'f: 


M5 


337 


3^;,f 




405 


427 


450 


472 


4d5 


24 


220 


24d 


269 


2in 


iili; 


\A3 


367 


3iri 


\w 


441 


465 


490 


614 


539 


25' 


239 


266 


292 


3ki 


^ifi 


3721 399 


4£3 


Ahi 


478 


505 


632 


558 


585 


2<1 


238 


287 


316 


3tri 


37.J 


402 


431 


4<;!) 


4H[f 


517 


54C 


675 


604 


692 


27 


279 


310 


:ui 


till 


41 U 


434 


465 


45?f^ 


5i"/ 


558 


589 


620 


651 


682 


28 


300 


333 


3(;7 


4riM 


4,t;^ 


467 


500 


fii^ri 


/>■ i J 


GOO 


633 


667 


700 


733 


21} 


322 


337 


393 


4::-.i 


4^1 


:iOO 


336 


67; 


(^i?f: 


643 


679 


715 


751 


786 


1? 


344 


382 


+21 


\:i[> 


■n: 


-35 


374 


63 


-i,>;( 


6B8 


727 


765 


803 


84] 


367 


108 


449 


4^K> 


.^.;l 


■ ■72 


612 


(!.-■; 


■,:,4 


735 


776 


617 


857 


898 


32 


391 


433 


478 


5ii 


.Mi.3 


^^9 


652 


eiv. 


7.;.' 


783 


826 


870 


913 


957 








■ yj 


55.-^ 


(jor 


t;47 


694 


IM^ 


7[ir. 


B32 


879 


Ki.5 


971 


1017 


■ , 




^1 


5lH) 


r3[r 


(jsa 


737 


-mi 


fj.!<] 


885 


f);>l 


1^3 


i(m 


losa 


3j 


iu:., 


'.<■ 2 1 


>73 


6-!3 


677 


729 


TBI 


m\ 


80.7 


937 


urn 


\{H2 


10(M 


n4£ 


tie, 


VJ(> 


;wj 


m 


fir.i 


7in 


771 


85^ 


EflJ 


93^> 


^91 


uni 


1102 


1 137 


1211? 


37 


^M 


;jaM 


h.ip 


G[in 


IbW 


S14 


sr2 


9^11 


m^ 


i047 


1103 


Ui}^ 


V2:Z] 


1230 


30 


552 


r;Uf 


ii73 


Til-; 


7!J7 


J-I3f) 


930 


9a 1 


10 P 


Uftt 


1165 


1227 


\m 


1349 


39 


5m 


iU7 


711 


776 


S41 


i«}3 


970 


1033 


10';9 


rl64 


I2i>9 


mi3 


1338 


14J23 


40 


612 


acfj 


m 


aic 


BiU 


%2 


1020 


\m^ 


Lir^; 


mt 


H92 


1360 


1423 


1496 


41 


tm 


711 


m 


1157 


\nd 


IfJOO 


1071 


u\^ 


V2II 


m5 


13q7 


142B 


i3t;o 


1571 


«2 


G76 


7,y' 


;25 


900 


[ilb 


inso 


irB 


vzm 


127.^3 


1350 


1423 


L^OO 


137=5 


1630 


13 


707 78^] 


•164 


^ &U-V 


m^: 


J m^ 


in[>'ri37 


vxm:, 


HI* 


1493 


157^ 


ir,5i.) 


17129 


.24 


73081:' 


m 


^ 9C7 


mr.^jikjt 


■i^iMjr^ii^ 


1J!1H 


liao 


1563! 1645 


1727 


IBOa 


^45|775a';i 


w 


l033!lllLHl^il2DMOTHWl;J 


r^yi 1636117^2 


,1808 


18% 



USE OF THE TABLE. 



How many feet of inch square edged boards can be sawed 
from a log 19 feet long and 27 inches diameter ? 
Under 19 and agamst 27 we have 589 feet, the answer. 
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352. B<>OK-K£f:pixG is the method of recording^ «i systematic 9ceoiittl 
or mercantile transactions. 

Every mercantile transaction consists in giving one thing for another. 
This change of property ^bquld be distinctly recorded in a book, or bbq)cs, 
prepared for the purpose, so that the man of business may at all timet 
know the true state of his affairs. 

FARMER'S BOOK-KEEPING. 

I*IRST METHOD. 

368. By this method but one book is necessary, which should be ruled 
with four columns on the right hand side of each paee, two for debtor col- 
umns, and two for credit, and one column on the l^fi hand side for the 
date, as in the following example. 



1828. 


THOMAS HARDY, 


Dt 


3ter. 


Cr«i 


Jltor. 


! Jan. 28. 

1 29. 

■ Feb. 2. 

• 4. 

9. 

ApriJH. 

it 


Dr. to 2J tons of hay, at $B: 
Cr. by H bush, of com, at 48 cts. 
Cr. by cash. 

Dr. to 30 lb. of flax, at 12 cts. 
Dr.to261b.offlax, atl2cls. 
Cr. by 12 bush, wheat, at $1. 
Cr. by cash to balance^ 


1, 

3 
3 


cts. 
00 

60 
^00. 


8 

6 
6 

12 
2 


cts. 

72 
00 

00 

88 

' 60 ' 


i 


2G\ 60 1 


26 



On account of its simplicity, the above method is" probably the best 
which can be recqmmended to farmers and counlrj' mechanics. In keeping 
books in this way, it will^ be necessary to leave a considerable blank 
after each man's account, that it may be continued without transferring it 
tp another part of the book ; and also to have a list of the names with the 
pages stanaihg against them for the more convenient ref'erence t6 the sev- 
erS accounts. 

354. The person who receives any thing of me is Or. to me, and the 
person from whom I receive is CV. Or, the person, who becomes indebted 
to me, whether by receiving goods or money, or by my paying his debts, 
6cc. must be entered Dr. : and the person to whom I become indebted, 
whether by receiving from him goods or money, or by tiie payment of my 
debts, must be entered Cr. 

SECOND METHOD. 

356. By this method the debt and credit are entered on separate 
pages facing each other, with the debt on the left hand, and the credit oo 
the right hand, as in the following example. 
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BOOK-KCKPING. 



S66,Sff7 



' 8 

feb.2 
14 



'KTER FlITDLE 



TK 



'fo 3 cords of wood, 

Btiiao 

To df bosfa. of rye, at 

SOcis, 
To 3 bush, of wheat, 

at SI 26 
To 6 cords of wood, 



of oats, at 



at;;idO 
'o 7 bush. 



To" 

25cts. 
To cash to balance 



lets. 



55 



Jaii.l 



21 
Feb.ll 



13 

24 



IhETER PiNDLE, CrT 



tiy.l21b. sbingie-BaUs, 

atlOcts. 
By 251b. of sugar, at 

11 cts. 
By U cwt iron, at $6 
By 21b. younr byson 

tea, sit 51 10 
By 101b. of loaf sugar, 

at 30 cts. ^ 

By 6yds. black silk, 

at!X)cts. 



366. Either of the foregoing methods may answer for farmers, and for 
mechanics generally, but to the retail merchant, and others whose business 
IS extensive, an acquaintance with book-keeping by the day-book and leger, 
called SINGLE entry, or by the day-book, jo'imal and leger, called dou- 
ble ENTRY, is indispensable. The latter is much X\ie most perfect system, 
and far best for "wholesale dealers, but as it is more complicated and seldom 
used, we shall confine our attention to the former, which is generally adopted 
by merchants and others in this country. 

BOOK-KEEPING BY SINGLE ENTRY. 

Single entry requires two principal books, the day-book, or waste bookj 
mnd the leger, and one auxiliary book, the cash book. 

1. THE DAY BOOK. 

357. This book is ruled with two columns on the right hand for dollars 
and cents, one column on the left, for inserting the folio or page of the leger 
to which the account is transferred, and a top line over which is written the 
inonth, date and year. The articles are separated from each other by a line 
' drawn across the page, and the transactions of one day from those of another 
by a double line, m we centre of which is the day of the month. ' 

This book commences with an account of all the property, debts, &c. of 
the person, and is followed by a distinct record of all ihe transactions m 
trade in the order of time in vvhjcb they occur, with every circumstance 
necessary to rendi^r the transaction plain and intelligible.'* 

In entering accounts in the da^-book, the following order should be ob- 
served : 1, the date ; "12. the name of the person, with the abbreviation Dr. 
or Cr. at the right hand as he is debtor or creditor, by the transaction; 
8, the article or articles with the price annexed, and the value carr^d out 
into the ruled columns, with the amount placed directly under, when there 
is more than one article charged j and 4, the page to which the account is 
transferred in .the leger. For the better understanding of the day-book, sea 
ihp specimen annexed. 



* As the day book is the decisive book of reference^ in case of any sap' 
f>osed mistake, or error in the accounts in the leger, it is of the greatest im* 
{>ortance that everjf transaction be noted in it with particular perspicuity and 
accuracy. 



2. THE L£6£R. 

858. Each page of the t«^r is rul«d with a top Kne, on which is wrictistt 
the name of the person, and in^ked Vr. on the left, haml t6r receiving^ the 
debited articles, and Cr^ on the right for deceiving ilie credited articles of 
the da^-book. On the right hand qf botKDr. and Cr. sides^ are ruled two 
columns for dollars and cents, and on their left, two columns, one for the 
page of the day-book, and oqe for the month, and for the dat6. The leg[er 
nas an index, in which the nafnes of persons are arranged under their initial 
letters,' with the page in the teger, where the account may be found. 

369. Rule for Posting.-— Under the name of the person, enter the sey- 
eral transactions on the Dr. or Cr. side in the leger, as they stand debited 
or credited in the day book. When several things are included in the same 
transaction, they are distinguished by the term " sundries^'' Some account- 
ants enter in the leger only the pa^ of the day-book and the amount of the 
transaction, without speciiyiug tlie items, but the fonner is thought to be the 
most correct method. 

360. Balancing Accounts,-^Whea all the articles ate correctly posted 
into the leger, each account is balanced by subtracting the less side from 
the greater, and entering the balance on the less side, by which both sides 
are made equal. The excess of all the balances on the Dr. over those on 
the Cr, sides, bein? added to the cash on hand and the value of the goods 
unsold, the sum is the net of the estate, which, compared with the stock at 
the commencement of business, exhibits the merchant's gain. 

361. Wl^n the place assigned to any person's acdonnt is filled with 
items, the person's name must not be entered the second time, but may be 
transferred to another pag;e in the following manner, viz. Add up the Dr. 
and Cr. columns and against the sums write, Amoutil trans/erred to pa^t 
— , here inserting the page where the new account is opened. Begin the 
new account by entering on the Dr. side, To amount brought fiom page — •, 
inserting the page of the old account, and on the Cr. side. By amount 
brought from page — , inserting the p^e of the old account, placing the 
sums in their proper colunms. 

As several day books and legers may be necessary in the progress of 
business, they should be distinguished by lettering them, as follows : day^ 
book A. day-book B. &c.— Jeger A. l^er B. &c. and in posting accounts 
into the leger, there must be a reference to day-book A. or B. &^c. as the 
account is found m one or another. 

3. GASH BOOK* 

362« In the cash-book are recorded the daily receipt and payment #f 
money. For this purpose it is ruled with separate columns, one for money 
received, and the other for money paid, in which should be record^ 
merely the date, to or by whom paid, and the sum. The cash-book is con- 
venient, but not absolutely necessary. Other auxiliary books are some- 
times used, and are important in some kinds of business, but the aooeoiiU 
ant will readily fonn these for himself, .to curcamstaaces reader then m« 
cestary. 
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liOOK-KEEPIxe. 



s&t. 



1} Albany, .lapuaiy 3, 1825. 



PAT BOOK. 



.P.| INVENTORY j $ jet. 
Of ready money, g^oods 
and debts due co meJ 
Timothy Slandish, mer-j 
chant, Albany. 
Money on hand j^823.00i 
P J^indar owes me zlz.OOi 
1 John Kelley, - - 122.00 
~ Thomas Scott, - - 16.00' 
16 cwt. sug. a D-iJO 152.00 
1 25 quint, fish a 3.50 87.50 
'3001b.coffeea;gJ18 51.00 



DEBTS I 

Owed by me, the saki! 
Timothy Standish. j 
Tol>avidTeiTy,as ! 

per account, ^12.00 
Johii Strong, 146.00 
Felix Storrs, 238.00| 



1466.501 



596.00 

Net 1070 30 



Siimtiel English Dr. 

To 2 quint, fish, a $i,J2d 
20 lbs. cofilbe a .22 



i2.9q 



peter Pindar Cr- 

By ca.sh on former acc't.! 



SylviBsler Warren Dr, 
To 48 lbs. sugar - a .12 
7 lbs. coffee - a .22 
10. 



Samuel Adams Or.' 

By £ cfaiesis Hysbn tea, 
160 lbs. . a $1.00 
4 chests Bohea tea, 
320 lbs. - ^ a .40 



Levi Mmisoii 



Dr. 



To 3 lbs. Bohea tea a .62 
1 lb. HysoD tea a $lJZd 
4 lbs. coffee - - a JS2 
ID lbs, sugar - - a .12 



112| 



7,30 



dl9 



2 To 



John KeUcy Or. 

By cash on account, 



John Strong Dr. 

To cash on former accH. 

•24^ 



ChArles Gray • Dr. 

To 8 lbs. sugar - - a .12 
4 lbs. cofiee - - a .22 
3 lbs. Hyson tea a j^ 1 .25 
February 2 



Titus Cole ' Cr. 

By 120 gal. molasses a .28 

86 gal. wine a ^^1.31 

116 gal. N.E. mm a .4S 



Simon Pofid Dr. 

To 5 gaJ. N.E. rum a .53 



Jaimary 13. 



Zera Coleman Dr. 

Squint, fish a $4,25 



Calvin Owen 
To 1 gal. wine 
7 g-^s. molassen 



Dr. 

a $1.15 
a .4& 



Samuel Adams Dr. 

I'o cash on account, 
5- 



Samuel English 
By 6 bosh, wheat 



Cr. 
a .83 



Thomas Scott Cr. 

By cash to balance, 
8 



Levi Munson Dr. 

To 4 quint, fish a ;^4.00 

40 lbs. sugar a .12 

5 gal. molasses a .42 

Cr. 

By c^sh on ttcct. jJlO.OO 

8 bash, com - a .48 

10 bash, rye - a .SO 



Johh Kelley Cr. 

By ca»h on acc't. td bal. 



12 



ct) 

75, 



50 



46 75 



559 



194 98 



265 



469 



126 



16 



22 



n 



J« 



75 



498 



90 



1884 



^ By single entry, good* bought are entered, either in an invoice book, 
kept tor the purpose, ^ibosted immediately into the leger firom the invoices, 
or bills of parcels. This method is not, bowevery adopted here ; but the 
m^fuiv credited the seller; aacT ^aerwardf transferrea to his account is 



962. 



^OOK-KEEPING, 



V69 






Febraaiy 10. 



DAY BOOCt 



l)an Hurt Dr. 

To 10pi.N.K.rama.50 
5 gals, molasses a .40 



March 1 



Jared Mill Dr 

To21ilbs. coflce-a .22 
Sti^Tbs. sugar - a .14 
9^ gal. wine - a ^1.62 



J* 



3 



2 



Philip Carter Dr. 

To 16 lb. coffee - a .22 
12 lbs. sugar - a .12 
4 lbs. Bnhea tea a .61 
1 quint, fish a £4.25 
11 



John Dana Dr. 

To 4 gal. wine - a $\.lb 

It 



David Terrv Dr. 

To cash to bal. for. accU, 



Peter Pindar 
Uy cash in fall 



Cr. 



Felix Storrs Dr. 

To cash on former acc't. 
14. 



David French Dr. 

To 2 quint, fish - a ;J4.2; 



Samuel English Cr. 

Uy 10 bush, rye - a 6't 
cash to balance ;^2.52 



Sylvester Warren Dr. 
To 1 gal. wine - a $1.15 

3 gal. N. E. nim a .63 
Cr. 
By 10 bush, wheat a .92 

3 bush com - a .48 



John Strong^ Dr. 

To cash to bal. for. acc't. 

16 



Aaron Potter Dr. 

To 24 lb. H. lea a ^1.20 
% Quint. fish - a 4.10 
n) lbs. coffee - a .20 



Zera Coleman 
By'2331bs.Dork • 



Cr. 
a .04^ 



Titus Cole 
To cash in full 
26- 



0r. 



•Simon Pond Or. 

To 1 chest Rohea tea, 
80 lbs. . . -a M 



Samuel Adams 
To cash in full 



Dr. 



$ 



11 



12 



lOO 



138 



99 



49 



10 



194 



85 



161 



65 



50 



92 



25 



05 



48 



98 



20 



23 



Charles Lyman • Dr. 
To 6.i quint, fish « ^4.25 
4 ■ 



Dan Burt Cr. 

By cash in full by J. Starr 

5 



Simon Pond Dr. 

To 4 quintals fish a J^4.25 



Charles Gray Cr. 

&y aj bush, wheat a .92 
Cash to balance .53 



Augustus Young Dr. 
To 112«^ lbs, sugar a .11 



Calvin Owen Dr. 

To5|lbs.-H.tcaa 51.19 

8 



Noah Drew Cr. 
By 1 hhd. W. 1. rum, 
63ciil. - - - a .75 
10 



2 Calvin Owen 

By cash in full 
1 



Cr. 



Levi Miiuson Cr. 

By cash on account 

11 



Charles Gray Dr. 

Tol0g.\V.T.nimal.25 



Levi Munson Dr, 

To 5i g.W. I. mm a 1.26 
16 gal. molasses a .40 
14 1 — 



Felix Storrs Dr. 

To cash in full - t - 
15- 



Philip Carter ' Cr. 
By an order on J. Tinker 



Aaron Potter Cr. 

By cash on account 

13 



Simou Pood Cr. 

By 21J bush, rye a .52 
com a ,48 



f 21 A bush, rj 
lllousb. c< 

uil9- 



Levi Munson Dr. 

Tol2g»<.N.E.nfnia.50. 



27 



cu 

25 
G$ 



17 



12 



47 



12 



50 



13 



28 



lOOi 



25 



50 



16 70 



160 



BOOK-KCEPIXd. 



Af arch 28. 



5) 

f^ Joiiii i>ana 
3 By cash in full 



DAT BOOK. 



March aa. 



J? 



Charles Lyman CrT 

By cash iu full, on acc't. 

■2+- 



3|Da\'i(l French Dr. 

To 1^ gal. wine - a 1.75 
3 gal. W. I. rum a .94 

.26- 



alJared Hill Cr. 

By cash in full on acc't. 



Sli^oah J>ew l>r. 

To 233 lbs. pork - a .05 
10 bush, wheat a .98 
-28- 



Levi Munson Dr. 

To 16 lbs. coffee a .22 
4 " Hyson tea g 1.20 



27 



531 



45 



25 



21 



25 



4.5 



1321 



David Irench 
By cash in full 
31- 



Cr. 



Augus<us Young Dr. 
To 13 lbs. coffee - a .22 

Cr 

By .10§ bush, wheat a .94 
cash to balance ^5.14 
April 2 



Levi Monson Cr. 

By cash on account 



Charles Gray Cr. 

By cashoc acc't. in full 



Simon Pond Dr. 

To28eaI.N.E.rama.51 
2G^. W.Lrum a.94 



late 



2 86 
15 24 



1025 



12 30 



58 72 



1] 



THC LEGER. 

SAMUEL ENGLISH 



[1 
Cr. 



1825. 
Jan. 4 



To sundries as per 
Day Book 



12 



90 



1825. 

Feb. 6 

13 



By is bush, wheat 
sundries 



ih-. 



PETER PINDAR 



£>r. 



SYLVESTER WARREN 



Cr 



rl825. 
Jan. 3 


1 


Tobal.on old acc't. 


212 




1825. 
Jan. 4 
Feb.l2 


1 
3 


By cash on accl. 
cash iu full 


112 
100 

212 


= 



Cr. 



11825. 








1 


1825. 










ban. 7 


1 


To sundries 


7 


3d 


Feb.l4 


3 


By sundries 


10 


64 


&eb.l4 


3 


sundries 


3 

10 


E 
^ 






, 







Dr. 




SAMUEL 


ADAMS 






Cr. 


1825. 

Feb. 3 

26 


2 
3 


To C9sh on acc't 
cash in full 


126 
161 
388 


74S 

m 

0<] 


1826. 
Jan. 10 


1 


By sundries 


288 




Pr. , 


LEVI MUNSON ^ CV. 


Ib^. 
Jan. 10 
Feb. 8 


1 

2 


TosBBdries 
soiidnci 
Amount transfrr^ 
re4,pftge2 


n 


19 

90 


1825. 
Feb. 8 
Har.lO 

• 


2 
4 


By sundries 

cash on acc*t. 
Amount traasfer- 
red, page 2 


18 

5 

5 


84 


S8 


09 



MOK^KSPINO. 



Wf 






CHARLES GRAY 



Or, 



IB^. 






TJ 


Cl. 


1825. 




.' 


» 


cl* 


Jaii.24 


1 


To simdri^ ' 





69 


Blar. 7U|By 8^ndric8 


6 


59 


fllfir.ll 


4 


10gl8.W.I.rum 


12 


50 


Apri|5 


() 


cash in full 


12 


30 


=a= 


s 


—-r-:^ - 


ife 


09 


sssss-- 


j5 




18 


09^ 



VrT 



SIMON POND 



Cu. 



Mai-.IB 



1825. 
Feb. 2^2 

26 
Mar. 5 
Aiiril2 



To5gIs. N.E.nim 
1 chest Bohea tea 
4 qaintals fish 
suudiieD 



By sundries 
Balance trans- 
ferred 



Dr, 




^ LEVI MIJNSON 




. 




Cr, 


1825. 










1825. 








V 






To amt from p. 1 


28 


09 


April 2 




By amount brought 






Mar.n 


3 


sundries 


13 


28 






from page 1 


23 


84 


19 


4 


12g]s.N.E.rum 


6 


00 




6 


cash on accotfnt 


10 


2.5 


28 


6 


sundries 


8 
55 


32 
69 


1 [ 


s= 


Bal. transferred 


21 
55 

=9 


60 
6£ 



Dr. 



ZERA COLEMAN 



. Cr 



Jan. 13 



To 3 quintals fish 



12 



75 



1825: 
Feb. 



16 3 



By 233 lb. pork 
• Bal. transferred 



Pr. 



JOHN KELLEY 



Cr. 



rw5. 

Jan. 3|l |To bal. on old accH. ^22 
I 

/ 



I 1825. 
jJan. 13 
Feb. 8 



By cash on acc't. 
cash in fulf 



2>r 



TITUS COLE 



Cr, 



Feb.^ 3 To cash in full |l94l98!lFcb. 2 2By sundries |l94[93r ' 



Dr. 



JOHN STRONG 



Cr. 



I 1825. 
Jan. 13 
Feb.J4 



To cash on acc't. 
cash in full 



1825. 
75!|Jan. 3 

25i 



m 



IBy 



balance on old 
aceooBt 



146 



Dr. 


CALVIN OWEN 






Cr. 


1825. 






I 


1825. 








Feb. Si 


I To sundries 


A 


G9 

84] 


Mar.lO'^ 


t By cash in full 


11 


S& 


Mar. 7^ 


t 5} lb. Hyson tea 


6 














11 


^ L 






ea 



Dr. 



THOMAS SCOTT 



Cr. 



ri835. I nn 

jJan. 3 l|To bah op old acc't 16| |'F< 



AL 



1«25: I 
16] IJF cb. 5 gJBy cash in full 



14- 



1^ 

Vr. 



DAN BURT 






1825. 
Feb. 10|; 



^ 



To sutadrief 



1 182A. 
1 Mar. 4 



By C9rh in fuH 



J)r. 



1825, I r 

Feb. lOfSiTowifldriei 



PHILIP CARTKU 



Ct, 



rderonJ.Tin- 
ker for 



11 



ll 1825. 4;Byora< 
il'Mar. 15 | ke 



1169 



Dr. 



JOHN DANA 



Cr, 



1825. ; I 
Feb. J \ j^lTo 4 gals, wine 



S1825. I t 
Mar.22l5]Byi?a8hinfltll 



Dr. 



DAVID TERRY 



Or. 



1825: 

iFeb. \^ 



IgsfBy cash in fall | lg| 



4 1825. I 
Jan. 3 llTobal.onoldaoc't. 



IS 



XV. 



FELIX STORRS 



Cr. 



'l^SST 
Feb.l2 
Mar.l4 



5To 



cash on acc'l, 
caiihinfull 



138 
100 

238 



1825. 

tJan. 3 



Bybal.onoldacc'i. 



238 



Dr^ 



DAVID FRENCH 



Cr. 



ilMd. 
Feb. 14 

mir.24 



TotcinintaUfish 
ttundricB 



1825. 
iMar.30 



By cash m full 



IS 



95 



J&l 



AARON POTTER 



15557 
Feb. 16 



Cr. 



To sundries 



49 



05 



1825. 
Mar. 15 



By cash on acc't. 
balance 



Dr. 



CHARLES LYMAN 



3 



ITr 



Mar. 



To 



lintals fish 



27 



1825. 
63lMar.22 



By cash in full 



27 



63 



Dr, 



Men 7 
.31 



AUGUSTUS YOUNG 



6V. 



Mar. 31 4 By sundries 



To 112) lb. sugar 
13 lb. coffee 



15 24 



Dr, 



iARED HILL 



Cr. 



Mar. 1 



4 To sundries 



26 



II 1825. I . 

llMar. 25 4 Bv cash in full 



26 



NOAH DREW 



Cr 



T355r 

Mar.26 


5 


To sundries 
balance 


21 
25 

47 


45 
80 
25 


Mar. 8 ^ 


Bylhhd.W.Lrum 


47 


25 



BM|^<xiiriira. 



t^ 



INBBX •to THE 



A 

A4aiai, Samad 

B 

Burs, Dm. 

c 

Carter. Philii^ . 
Cole^ 'Titus 
Coldman, 2em 

J) 
DraWyJohn 
Drew, Noah 

E 

Eoglisb, Samuel 

F 

French, David 



G 

Gray, Cbvles 

H 

HiU.Jared 

K 

Kelley, John 

L 

LjrmaB, Caiartei 

M 

Mmifoii, Levi 

o 

Owcii, Calvin 



P 

Pindar. Peter . 1 

Pohdy Simon, 2 

Potter, Aaron '3 

8 

,Scott> Thomas ' S 

*Storrs, Felix 3 

Strong, 4ohi| % 

T 

Terry, David 5 

w 

Warren, Sylvester f ' 

Yoong, Augustus i 



S 
3 
S 
$ 

2 



Book-Keepii^, by Sfaigle Entry, shows cfearly the staite^f accounts with 
individuals dealii^ oq cmlit, but aoes not exhibit the true state of his af* 
fairs to the book keeper himself. If, therefore, he wishes to know bis profits 
or losses by his business, he must take an invcntoiy of his stock on hand, 
balances on book and ready money, and this inventory compared with that 
taken at the commencement of business, will show the gala or loss by ttade. 

Inventoiy taken froin the foregoing example $ April 3, 1825. 

Broi4;ht up 9HJS9 



Money on hand 
148 lb. Coffee, a 18} 
13334 lb. Sugar, a Sdk 
122ilb. H. Tea, a ;J1, 
833 lb. Bohea Tea, a .40 
23i gal. W. I. Ram, a .76 
58 gals. N. E. Rum, a .^ 
87 gals. Molasses,, a SS 
69gals.Wine,a jl.31 



S46BM 
27.01 
126.66 
122.26 
93.20 
17.62 
S4J6 
24.36 
90.39 



Produce on band 
I^ue mo as per Legtr 



I owe as per Leger 

Net Estate, April 3, 1825 
Net Estate, Jan. 3, 1825 



Carriod up 994 J9 Net gahi m 3 monUis 



^ 50.75 
126J29 



1145.68 
1060.&0 

85.13 



2. BILLS OF PARCELS. 



No. 1. 

Monrcniaf Jan:^, 1825. 
Mr. Oliver Durance, 

Bought of Mr, George Merchant. 
8 yds. of Camblet, at 5| • 6.67 
3 yds. of Booking, at 3j6 - 1.75 
3 yds. of Bombazett, at 213 1.12 

^ yd.ofPluSh,atl0|6 - 0.55 



Charged ia acooant. 



itl0.09 



No. U. 

Peru, Dee, 29, 1824. 
Mr. Mason Prior. 

Bought of John Lurcher, 
One pair of Oxen - ^67.00 
Four Cows - - 49.60 

Received payment, < $ 1 16.60 
John Lubcbsr. 



164 . or Noiri:s and bondi. 

3. OF NOtES. 
nYo. I. 

Dorset^ S^t 18, 1828.— For value received, I promise to pay 
CO Oliver Bountifid, or order, sixty-three dollars, fiffy-four cents, 
on demand, with interest after three months. 

Attest, Tunoihy TesHmowf, JoKi. Trustt. 

jVo.JJ. 

GeneiKi, SepL 18, 1828^ — ^For value received, I promise to pay 

to O. B., or bearer, »■ dollars cents, six months 

after date* Reuben Pencil. 

• JVb, III* By two- persons. 

BUlforty Sept 18, 1828. — For value received, we, jointly and 

severally, promise to pay to C. D., or order, dollars 

cents, on demand, with interest Alden Faithful. 

Attest, Ohed Hah. Jamesi Fairface. 

•Yo./Fl MtetoaBtmk. 

Ninety days after date, we, jointly and severally, promise to 
pay the Fresident, Directors and Company of the 

at their office of discount and deposit in Burlington, six 
hundred dollars, for value received. Peter Careless. 

BuriingUmf Jiugtut 8, 1831. Oliver Scqvel. 



^ 4. OF BONDS. 

A Bona touh a Condition from one to (mother. 
KNOW aU men by these presents, that I, C. D.* of &c. in 
the county of &c. am held and firmly bound to E. F. of &.c. in 
|wo hundred dollars, to be paid to the said E. F. or his eertaiii 
attorney, his Executors, administrators, or assigns, to which 
payment, well a|id truly to be made, I bind myself, my heirs, 
my executors and administrators, firmly by these presetits. 
Scaled with my seal. Dated the eleventh day of in the 
year of our Lord one thousand eight hundred and twenty-two. 
^ The condition of this obligation is such, that if the above 
bound C. D., his heirs, executors or administrators, do and shall 
well and truly pay, or cause to be paid ynto ithe above named 
E. F., his executors, administrators or assigns, the full sum of 
two hundred dollars, with legal interest for the same, on or be- 
fore the eleventh day of next ensuing the date hereof: 

tnen this obligation to be void, or otherwise to remain in full 
force and virtue. 
Signed^ if e. 
A Condition of a Counter Bond, or Bond of Indemnity^ wkert 
one man becomes hound for another, 
THti condition of tkus oVAigaVioiv \« wxc;^^\!caX "vlieTeaB the 
mbove joamed A. B., at the B|kecial\ni^»ii<&^ vciiit^faSf^^i^^^sAVR 
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tiie only proper debt of the above bound C. D., togelher with 
the said C. D., is, and by one bond or obligation bearing equal ' 
date with the obligation above written, held dnd firmly bound 
unto £. F. of &c. in the penal sura of — : dollars, condi- 
tioned for the payment of the sum of &c. with legal interest 

for the same, on or before the day of — next 

ensuing the date of the said in part recited obligation, as in and 
by the said in part recited bond, with the condition thereunder 
written, may more fully appear : If, therefore, the said C. D , 
his heirs, executors or administrators, do and shall well and 
truly pay or cause to be paid unto the said E. F., his executors^ 
administrators, or assigns, tlie said sum of &c. with legal inter- • 

est of the same, on the said — ^^ day of &c. next ensuing 

the date of the said in part recited obligation, according to the 
true intent and meaning, and in full discharge and satisfaction 
of the said in part recited bond or obligation: then &c. other* 
wise &c. 



5. OF RECEIPTS, 
JVb.L 

Canaariy Sept. 19, 1824. Ucocived of Mr. Durance Adtey 
ten dollars in tiill of all accounts. * Jame^ Jswett. 

M).//. 

Rtgate, Sept, 19, 1824. Received of Mr. James Jewdt, %q 
dollars in full of all accounts. Durance Adley. 

M>. IIL Receipt for an endorsement on a note, 
Buffalo^ Skpt. 19, 1824, Received of Mr. Simpson Eastly (by 

the hand of Titus Trusty), sixteen dollars twenty-five cents, which 

is endorsed on Ms note of June 3, 1820. Peter Careful. 

Ab. IP\ Ji receipt for inoney received on account. 
Mount Hope, Sept, 10, 1824. Received of Mr. Orland Lan 

dike, fifty dollars on account £xj)ro Eldridge. 

JVb. V. Receipt for interest due on a bond. 

Received this ^ day of— of Mr. A. B. the sum of 

five pounds in full of one year's interest of 100 pounds due to 

mo on the day of ^ last, on bond from the said 

A, IL, I say received. By mo, C. D. 



• 6. OP ORDERS. 

Ab.I 

Mr. Stephen Bin^romr^Bw^ 

For value received, pay ta A. B. Ua d«Ua»» tnd place thi 
fuoe to my account. AL9tit CiiOOoa* 

irUmot, StpL 16, 180& 



1^ ' <xe di;i:d^ 

JVb.IL 

Si% Boston^ Sept. 9, 1 824. 

For value received, pay G. ft. eighty-six ceota^ and this m\h 
your receipt shall be your discharge from me. 

To Mr. David BoUom. Jowx Coi.Boa9. 



7. OF DEEDS. 

A?>. L A Warraniu Dftd. , 

Know all men by these presents, That I,'Tsaac Snqr, 
of Bridgewater, in the County of Windsor and State of Ver- 
mont, gentleman, for and in consideration of one hundred and 
fifty dollars and fbrty-five cents, paid to me by Samuel Pendle- 
ton, of Woodstock, in the County of Windsor, ajid State of 
Vermont, yeoman, the receipt whereof I do hereby acknowl- 
edge, do hereby give, grant, sell and convey to the said Samuel 
Pendleton, his heirs and assigns, a certain tract and parcel of 
land, bounded as follows, viz. 

[Here insert the houndsy together ioith aU the privileges and 
appurtenances thereunto belonging,] 

To have and to hold the same unto the said Samuel Pendlej 
ton, his heirs and assigns, to his and their use and behoof for- 
over. And I do covenant with the said Samuel Pendleton, hifl 
heirs and assigns, that I am lawfully seized in fee of the prem- 
ise, that they are free of all incumbrances, and that I will war- 
Rint and defend the same to tlie said Samuel Pendleton, his 
heirs and assigns forever, against the lawful claims and demands 
of all persons. 

In witness whereof, I hereunto set my hand a^d seal, this 

day of -^- in the year of our Lord one thousand 

eight hundred and twenty. Isaac Sifow. ( ) 

Signcdf sealed^ and ddivered) 
in presence <>/* S 

fi.S^ R.N. 

No.lt^ Quitdaim Daed. 

Know all men by these presents, That I, A. B., of^ &c, 

m consideration of the sum of dollars, to me paid by 

C, D. of, &C., the receipt whereof I do hereby acknowledge 
have remised, released, and forever quitclajimed, and do by these 
presents remit, release, ar.d forever quitclaim unto the .said 
O. D., his heirs and ai^signs forever, [Here insert itU premises,] 
To have and to hold the same, together with all the privileseB 
and appurtenances tnereunto belonging, to him the said C.u^ 
his heirs aiid assigns forever. 

J9i minesSf ifc ' 



JVb. HL Mortgage Dud, 

Know all mi;^ bt thess presents, Thatt, Simon Peters, 

of in the county of in the State of -t— — Black- 

«nith, in consideration of- dollars — ■ — ^ cents, paid by 

Elvin Fairface, of in th^ county of in the State 

of — Shoemaker, the receipt whereof I do hereby acknowl- 
edge, do hereby give, grant, sell and convey unto the said 
Elvin Fairface, his heirs and assigns^ a certain tract and parcel 
of land, bounded as follows^ viz. [Here insert the hounds^ together 
%oith cM the priviltges and appurtenances t/iereunto belonging,] 
To have and to hold the afore granted premises to the saia 
Elvin Fairface, his heirs and assigns, to his and their, use and 
behoof forever. Aad I do covenant with the said Elvin Fair- 
face, his heiVs and assigns, that I am lawfully seized in fee of 
the afore granted premises : That they are free of all incum- 
brances : That I have good riglit to sell and convey tlie same 
to the said Elvin Fairface : And that I will warrant and defend 
the same premises to the said Elvin, his heirs and assigns for 
ever, against the lawful claims and demands of all persons. 
Provided nevertheless, That if I, the said Simon Peters, my 
heirs, executors, or administrators, shall well and truly pay to 
ihe said Elvin Fairface, his heirs, executors, administrators or 

assigns, the full and just sum of — — dollars cents, on or 

Vefore the — — day of which will be in the year of our 

liord eighteen hundred and , with lawful interest for the 

same until pai4» then this deed, as also a certain bond [or notej 
as the case may 6c], bearing even date with these presents, 
given by me to the said Fairfcice, conditioned to pay the same 
iSum and interest at the time aforesaid, shall be void, otherwise 
to remain in fUU force a|id yirtue. In witness whereof, I, the 
said Simon, arid Sarah my wife, in token that she relin- 
quishes all her right to ddwer or alimony in and to the above 

described premises, hereunto set our hands and seals, this r 

day of in the year of our Lord one thousand eight hundred 

and twenty-fiv€. 

Simon Peters, O 

Sif^atd^ sealed^ andddwered^ 7 Sarah Peters, O 

in presence of S ' 

ft. T. W. A. - 

8. . OF AN INDENTURE. 
A common Ir^dentvre to hind an m^pprmtke, 

THIS Indenture wUnessdh^ Vliat A. B. of, &c. hath put and 
t>hced| and by tkese preaents doth put and bind out nia eon 
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C D., and he, the said C. D., doth hereby put, place and bud 
out Mmself as m apprentice to R. P. to leant the art, trade, 

or mystery of . The said C. D. after the manner of as 

apprentice, to dwell with and serve the said R. P. from the 

day of the date hereof^ until the day of which will 

be in the year of our Lord one thousand ^ht hundred and 

at which time the said apprentice, if he should be livmg, 

will be twenty-one ye^ of age. During which term or time 
the said apprentice his said master well and faithfully shali 
serve ; his secrets keep, and his lawful commands every where, 
and at all times, readily obey. He shall do no damage to his 
said master, nor wilfully suffer any to be done by others ; and 
If any to his knowledge be intended, he shall give his master 
seasonable notice thereof. He shall not waste the goods of 
his said master, nor lend them cmlawfully to any ; at cards, 
dice, or any imlawfhl game he shall not play; fornication he 
shall not commit, nor matrimony contract, during the said term: 
taverns, ale-houses, or places of gaming, he shall not haunt or 
frequent: From the service of his saicf master he shall not 
absent himself; but in all things, and at all times, he shall 
carry and behave himself as a good and faithful apprentice 
ought, during the whole time or term aforesaid. 

And the «aid R. PI on his part, doth hereby promise, cove- 
nant and agree to teach and instruct the said apprentice, or 
cause him to be taught and instructed in -the art, trade, or call- 
ing of a by the best way or means he can, and also teach 

and instruct the said apprentice, or cause him to be taught and 
instructed to read, write, and cipher as far as the Rule of Three, 
if the said apprentice be capable to learn, and shall well and 
faithfully find and provide for the said apprentice, good and 
sufficient meat, drink, clothing, lodging and other necessaries 
fit and ponvenient for such an apprentice, during the term 
aforesaid, and at the expiration thereof, shall give unto the said 
apprentice two suits of wearing apparel, one suitable for the 
Lord's day, and the other for working days. 

In testimony whereof, the said parties have hereunto inter- 
changeably set their hands and seals, this said day of 

in the year of o^ Lord one thousand eight hundred 

and . 

Stoned, sealedj and delivered, ? 
mpresente^ ' J 
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